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Electric Furnaces and the Foundry. 


Since the war, the electric furnace for steel 
making has not greatly expanded, few sales of 
new plant having been recorded, but distinct 
advances have been made both in the iron foundry 
and the non-ferrous industry. In this country, 
however, the progress even for the two latter in- 
dustries has been distinctly limited. This, we 
believe, to be due to trade conditions and not 
to lack of technical interest. Mr. Elliott’s Paper 
before the Blackpool Convention resulted in per- 
haps the most voluminous discussion of any paper 
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ever presented to British foundrymen. An excel- 
lent review of the present situation has recently 
been made by Mr. John A. Matthews before the 
American Iron and Steel Institute. The point 
which he emphasised most was the subject of in- 
clusions. He credits Prof. H. F. Moore and Dr. 
McCance with proving that failures under repeated 
stress originate in either inclusions or surface de- 
fects. He (Mr. Matthews) illustrates this by point- 
ing out that basic and acid open hearth and basic 
electric steel] made to the same chemical specifi- 
cation for aeroplane crank shafts, the defects due 
to hair line cracks were in the proportion of 8 to 
4 to1. If non-metallic inclusions have such a bad 
effect on steel it is reasonable to suppose that 
their absence or distribution accounts for the 
superior tests given by electrically melted cast 
iron. We include the disposition of the graphite in 
this category. It should be remembered that elec- 
trically melted cast iron of cylinder quality will 
give between 19 and 20 tons per sq. in. tensile. 
Another feature of the electric furnace is its 
flexibility. The furnace can be acid, basic or 
neutral as to the character of the lining and 
oxidising, reducing or neutral as to the nature 
of the atmosphere. Tricks of the trade which have 
been found to be efficacious in allied processes 
can be incorporated in the electric furnace. For 
instance, according to Messrs. H. M. Williams 
and T. B. Terry, in a Paper presented to the 


American Electrochemical Society, the tranverse ~ 


test on electrically-made normal cast iron varies 
between 3,226 and 3,610 Ibs., whilst the addi- 
tion of 20 per cent steel gave tests ranging betweeo 
4,250 and 4,680 lbs. These tests were made under 
standard American Society for Testing Materials 
conditions. 

A feature not realised by all foundrymen is that 
returned scrap improves on electrically remelting 
and not deteriorates as in cupola or crucible prac- 
tice. In some parts of Great Britain electrical 
energy can now be purhased for just under one 
penny per unit, which should bring the process 
within the range of commercial exploitation; for 
castings which incorporate a maximum of mould- 
ing costs, and the use of expensive iron. Un- 
doubtedly duplexing—that refining cupola- 
melted metal—would be the cheapest method of 
working providing sufficient orders could be 
booked to keep the plant fully occupied. Inter- 
mittent working will damn any duplexing 
system. 

It is not generally known that Ttaly ranks 
second only to the States as a manufacturer of 
electric furnace products, and the production of 
excellent synthetic cast iron by that country may 
have a profound influence on the whole of the 
European foundry industry. As buyers, they will 
be more critical uf the castings incorporated in 
imported machines, and it is probably that it 's 
only their lack of knowledge of foreign require- 
ments which prevents their competition being felt 
in Western Europe. 

The question naturally arises as to when will 
British foundrymen start their experiments. At 
the moment this work is confined to an extremely 
limited number of manufacturers. The iron foun- 
dry trade starts its career in a very much cetter 
condition than did the steel ingot manufacturers. 
They had to start with metallurgical monstrosi- 
ties, whereas, nowadays, there are a choice of fur- 
naces which are finished articles. Mr. Matthews, 
in the address previously cited, refers to an in- 
stance where electrode costs were from 34s. to 
ls. 6d. per ton. It is at the economical end of 
the scale at which the iron foundryman starts. 
We beheve that it will not be for the purpose of 
replacing existing plant that the electric furnace 
will be adopted in the iron foundry, but rather 
to meet new demands, which will be placed upon 
the industry in the future. 
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Correspondence. 


[We accept no responsibility for the statements 
made or the opinions expressed by owr eorre- 


spondents.] 


Steel Foundry Facing Sand. 
To the Editor of THe Founpry Trape Journat. 


Sir,—‘‘ Steel Foundryman ” would be well ad- 
vised to discontinue the use of the expression: 
“Grinding a steel foundry sand ’’—as to ** grind ’’ 
is to reduce to powder, in this case sand grains, 
and finely ground sand or silt are objectionable 
ingredients in a ‘‘ steel foundry facing sand.” 

If necessary to mix 20 per cent. silicious clay 
with 80 per cent. silica sand, this should be done 
dry—i.e., both materials stored until dry—after 
which the desired quantities mixed in a pan mill 
having medium weight rollers of an adjustable 
character. Only just sufficient water should be 
added to produce the necessary strength. After 
mixing in this way the mixture may be put 
through a ‘‘ whizzer ''—but im all probability a 
mixture of 20 per cent. real silicious clay and 80 
per cent. silica sand would have both its moisture 
and strength dissipated in a ‘‘ whizzer ’’—conse- 
quently “ Steel Foundryman’’ must adjust his 
ingredients accordingly to make such a method 
practical. 

Yours, ete., 


ALGERNON Lewin CortIs. 


Westmoor Laboratory, Chatteris. 


To the Editor of Tue Founpvry Trape Journat. 

Sizr,—I have pleasure in informing ‘ Steel 
Foundryman’’ what I consider to be the best 
method of grinding and mixing the facing sand in 
question. 

In using silica sand and clay for steel foundry 
facing sand great care must be taken in assuring 
that the clay is properly disseminated throughout 
the silica sand, but by grinding it wet, in a mill 
with flat rollers, it is impossible to get the clay 
equally distributed. 

In the first place I suggest that all the clay 
should be dried, and the silica sand should also be 
fairly dry. Then the sand mill should have V- 
grooved rollers, as by using flat rollers in the mill 
no mixing takes place; it only rolls the sand into 
hard cakes as ‘‘ Steel Foundryman ” has noted. 
If the mill is fitted with V-grooved rollers and 
an inside scraper, he should have no difficulty in 
mixing the sand. 

It would be, of course, much better if the sand, 
after leaving the mill, was put through a sand 
mixer. If the rollers suggested are fitted, and 
the clay and sand fairly dry, there should be no 
difficulty whatever, but if “ Steel Foundryman ” 
continues to add the clay in a mill he is already 
using, and in a wet condition, he will certainly 
continue to have difficulty in obtaining a uni- 
form mixture, and no doubt castings produced from 
such a sand mixture would be far from satisfac- 
tory. 

Yours, etc., 


To the Editor of Tax Founnry Trappe 


Sir,—-We have noticed the letter in your corre- 
spondence column from ‘‘ Steel Foundryman ”’ re 
grinding clay. 

We have had considerable experience in this line 
with a similar clay, and have found the only way 
to deal with it is to dry the clay and then crush it 
to a powder, mixing it with the silica sand after- 
wards in a pug mill. Another way (but much 
longer) is to soak the clay well until it is in a 
soft plastic condition, when sufficiently plastic it 
is mixed with a silica sand in the pug mill. 

Your correspondent would be well advised to 
obtain the clay in dried powder form, a material 
already on the market. 


Yours, etc., 
Per Pro Thos. E. Gray & Co., Ltd., 
Tuos. H. Gray. 


119, High Holborn, W.C.1. 


The Hestia Core Oven. 
To the Editor of THe Founpry Trapr JouRNAL. 


Sin,—I read with great interest your article on 
the “ Hestia’’ core stove in your last week’s issue. 

There is certainly room for new ideas in core 
stoves, and as a practical moulder who has had 
some experiences of the gloomy dungeons now in 
use, I welcome this attempt to improve matters. 

Of course the deciding factor is efficiency, and 
[ should like to know if the makers have had any 
experience in the drying of barrel cores by this 
method, and if the heating stove requires any 
attentions during the night? 

Trusting that your contributor will be able to 
supply this information. 

Yours, etc., 
A Forewan Mover. 


Visit to France. 
To the Editor of THe Founpry Trape Journat. 


Sir,—With regard to your appeal in the 
 F.T.J."’ of October 26, I should be very pleased 
if you could now add my name to the list of those 
participating in the Paris Congress and Exhibi- 
tion. 

It would seem to me a rather good plan if each 
Branch of the Institution of British Foundrymen 
would send at least one of its members, who on re- 
turning would be able to do something to stimu- 
late further interest amongst his local members in 
International Foundry Conferences. 

Yours, etc., 
E. Harwoop Brown. 

91, Devonshire Road, Forest Hill, S.E.23. 

November 10, 1922. 


The British Cast-Iron Research 


Association. 


The ordinary general meeting of the British 
Cast Iron Research Association will be held at the 
Institution of Mechanical Engineers, Storey’s Gate, 
St. James’s Park, London, on November 23, 1922, 
at 3.30 p.m., for the following purposes :—(1) To 
receive and consider the accounts, the balance- 
sheet, and the reports of the Council and the 
auditors; (2) to elect members of the Council; (3) 
to appoint auditors and fix their remuneration ; 
(4) to consider, and if thought fit, to resolve upon 
an amendment to Article 15 in regard to the rates 
of subscription as follows:—‘‘ In the case of any 
foundry employing not less than fifty persons 
actually moulding, all of whom are unskilled, a 
rebate of 50 per cent. upon the rates specified in 
Article 15 (e) will be allowed to the member. 

“ In the case of any foundry employing not less 
than fifty persons actually moulding, a portion 
only of whom are skilled, a rebate of 25 per cent. 
for the unskilled moulders upon the rates speci- 
fied in Article 15(e) will be allowed to the 
member.’’ (5) To transact any other ordinary 
business of the Association, 


Iron and Steel Output in October. 


The National Federation of Tron and Steel 
Manufacturers, in their monthly report on the 
iron and steel output in October, state that the 
production of pig-iron’ amounted to 481,500 tons, 
and of steel ingots and castings to 565,200 tons. 
Although the production of pig-iron is the highest 
since the coal stoppage, it is still only 56 per cent. 
of the average monthly production of 1913. In- 
cluded in the production of pig-iron ara 129,900 
tons of hematite, 151,100 tons of basic, 134,000 
tons of foundry, and 31,500 tons of forge pig-iron. 


A Sandmill Trouble. 


Mr. John Riley, M.Se., of 3, Glen Road, Lees 
Road, Oldham, would esteem it a favour if EK. M., 
who answered 8S. E.’s query with regard to the 
above in our issue of October 20, 1921, will com- 
municate with him. 
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A Visit to the North-Eastern Marine Works. 


On October 21 the Members of the Newcastle 
Branch of the Institution of British Foundrymen 
were invited by Mr. Summers Hunter, managing 
(lirector of the North-Eastern Marine Engineering 
(o., to visit the Wallsend Works. 

About 200 took part, and were received in the 
main entrance hall, where a model of a quadruple 


and, perhaps, be able to point out to them some 
of their shortcomings. He was afraid that, owing 
to the depression in trade, the works looked more 
like a storage house for machinery than an 
engineering works, but at the same time considered 
that they were a little better off than some works 
and so had something to be thankful for. On 


Grove PHovoGRAPH OF THE VisitoRS TAKEN ON ARRIVAL AT THE WALLSEND Works. 


expansion marine engine, built to scale, was 
running alternately ahead and astern. 


Address of Welcome. 


Mr. Summers Hunter welcomed the guests, 
ing that he was a great believer in gatherings of 
this kind. He thought it a matter of interest 
that some 60 or 70 years ago the place on which 
they were standing was a slake something like 
that at Jarrow, and the land on which the Works 
were built was ‘formed of ballast. Another item 
of interest which Mr. Hunter mentioned was the 


Fie. 1.—Sourn Portion or THe Parrern Suop. 


their tour round the Works the visitors would 
see turbines which were more or less common pro- 
perty now, and also the reciprocators which are 
still in use. 

The Laboratory. 

Atter Mr. Hunter’s address the visitors in- 
spected the metallurgical laboratory. Round the 
first room, which contained transverse and Brinell 
machines, were shelves of test-bars all numbered 
so that if necessary any particular bar could 
quickly be referred to. The main laboratory is 
fully equipped for all routine analyses, and_ is 


Messrs. Tue Norru Eastern MARINE ENGINEER- 


ING Company, Limirep. 


large crane, the foundations of which are as deep 
as the crane stands high above the ground. 

They had had many distinguished visitors since 
the Works were built, among them being Royalty. 
Lord Kelvin had paid a visit to the Works when 
they were the largest in the country to be driven 
by electricity. 

Mr. Hunter, in closing his speech, said he hoped 
that the visitors would see something of interest 


fitted with fume cupboards and electric fans to 
keep the department free from fumes. Included 
in the equipments is a large number of pyrometers 
and recording instruments which are used, 
amongst other things, for determining tempera- 
tures of molten metal. Another interesting 
feature is the oil and fuel laboratory, where bomb 
calorimeters are used for determining calorific 
values of fuels, a Pensky Martin’s apparatus for 
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determining flash points, a Redwood viscometer Foundries and Shops. 

tor determining viscosities of oils, and an Orsat This firm utilises an auxiliary foundry for Diesel 
outfit for gas analyses. The dark room is pro- engine work, and here the visitors were shown a 
vided where specimens are examined and _ photo- cylinder which had just been cast. Bins for 


Fic. 2.—Tue West Bay or THE WALLSEND Founpry. Messrs. NortH-EAstERN MAriINeE ENGINEER- 
Company, 


graphed by means of a ‘‘ Swift’’ photo-micro- storing various pig-irons, the weigh house, and 


graphic outfit and optical bench. The micro an electric hoist to the cupola charging platform 
specimens were numbered and classified so that all received special attention. The main foundry 


Fic. 3.—East Bay or THE WALLSEND Tron Founpry. Messrs. 
Company, LIMITED. 


NonrtH-Eastern Marine ENGINEER- 


any particular ope required could be found imme- is fitted up with eiectric overhead and a number 
diately. Attached to the laboratory are two build- of pneumatic and hand cranes. 


ings for tensile testing and sampling. ‘he pattern shop is a large building containing 
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all the usual modern tools and appliances. In the 
superheater shop, where the ‘“ North-Eastern ”’ 
smoke tube superheaters are made, the visitors 
were shown how the headers were machined from 
solid steel blooms, the tube-bending and _ cap- 
welding. 

At the time of the visit a large batch of Diesel 
engine cylinders were passing through the machine 


Fic. 4.—Tur Brass FinisHinc Snor. Messrs. 


shop. They were partly machined and waiting to 
be annealed. 

The brass finishing, the brass foundry, and the 
erecting shop were each inspected, the last of 
which contains several 150-ton high-speed cranes. 
Finally the boiler shop, with its hydraulic riveting 
machines, hydraulic flanging machines capable of 
dealing with the heaviest class of work, and rolls 
for rolling boiler plates was inspected. 

It is interesting to note that compressed air con- 


President, in proposing a vote of thanks to Mr. 
Summers Hunter for throwing open the works to 
the Institution, said Mr. Hunter had always 
stood for science, and when he (Mr. Young) first 
came to the firm about twelve years ago there 
were certain foremen who were his first friends 
in the ironfoundry trade and who are still with the 
Company and still his friends. When one con- 


NortH-EAsterRN MARINE ENGINEERING CoMPANY. 


siders the fact that the motto of the Institution 
is ‘* Science hand in hand with Labour,” and how 
difficult it is to combine the two, much credit is 
due to Mr. Hunter who has brought it about so 
that he, the chemist, and the foundrymen are 
working together for the common good. Mr. 
Summers Hunter’s effort was an example to all 
Tyneside, and the Branch in return should show 
what it can do to educate people. Mr. Young then 
formally proposed a vote of thanks to Mr. Hunter, 


Fic. 5.—A Grovr or Dirse, ENGIne CYLINDERS. 


Messrs. MaARIng ENGINEERING 


ComPANyY. 


nections are fitted in each department and portable 
tools are very extensively used for drilling, grind- 
ing, chipping, hoisting, etc. 


Votes of Thanks. 


After visiting the drawing office, the visitors 
were entertained in the works canteen to an excel- 
lent tea, after which Mr. H. J. Youne, Branch- 


coupled with the names of Messrs. Luhrs and 
Wood and all others who had done so much to make 
the visit a success. 

Mr. Lvurs, replying, said that Mr. Hunter 
strongly supported the Tustitution, as it brought 
science and practice together. 

Mr. J. Pavurn said that Mr. Hunter's name was 
a household word on Tyneside. With reference to 
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science, he had heard much from Mr. Young about 
it and had always received it in a more or less 
criticising manner, and after having seen all, he 
did not think that a man with the sagacity of 
Mr. Hunter would lay oat such an enormous sum 
of money if there was not something in it. He 
had great pleasure in seconding the vote of thanks 
to Mr. Hunter and to all the officials who had 
helped entertain everyone so kindly. 

Mr. S. W. Wisk, in a few remarks, said that one 
or the advantages of a visit of this kind was the 
bringing of those in control of works more closely 
in contact with those who do the work, and he 
wished to join in thanking their host for the kind 
way in which they had been entertained that 
afternoon. 


Non-Magnetic Cast Iron. 


The necessity for a metal having similar 
magnetic properties to brass and gunmetal, but in 
price more nearly approaching that of cast-iron, 
has been the long-felt want of manufacturers of 
electrical plant and apparatus, and has led Mr. 
S. E. D. Dawson, A.M.C.Tech., A.I.C., chemist and 
foundry manager to Messrs. Ferranti, Limited, to 
conduct a series of exhaustive experiments, the 
outcome of which has been the evolution of a non- 
magnetic cast-iron, which is being manufactured 
at their Hollinwood Works, Manchester, under the 
Dawson-Ferranti patents. The metal is distin- 
guished by tne name of ‘‘ No-Mag,” and is an 
alloy possessing not only the features of gunmetal 
which are essential in the design and construction 
of electrical machinery, but also having a higher 
specific resistance than ordinary cast-iron. Such 
a metal may well have a revolutionary effect in 
the construction of electrical apparatus, as its use 
eliminates magnetic hysteresis, and the losses due 
to eddy currents are reduced to a minimum. 
These advantages are not jointly obtainable with 
any other metal or alloy in commercial use. The 
magnetic permeability of ordinary cast-iron is 
330.00, whilst for ‘‘ No-Mag”’ it is only 1.03, and 
for brass 1.00; the specific resistance in micro- 
ohms per cm, cube being 95.0, 140.0, and 7.5 
respectively. 

It will be obvious that by the use of such a 
metal in the construction of an alternator the 
hysteresis and eddy losses in the stator end plates 
are reduced to a minimum, and magnetic leakage 
is largely removed. The same applies to the end 
covers over the end connections. In the case of 
armatures or rotors of direct- or alternating-cur- 
rent generators or motors, by the use of the new 
metal in the end plates the total flux is kept parti- 


A “ No-Mac ” Castine. 


cularly confined to the armature core, and mag- 
netic leakages are again reduced to a minimum, 
the latter being important from the point of view 
of the reduction in the amount of copper which 
may be used. 

The iron ean be cast with the same facility as 
ordinary cast-iron, brass, and aluminium, and has 
the same appearance as the former, with which it 
also compares equally as regards strength and 
machining properties. In tensile and transverse 
strength it follows the usual figures for cast-iron, 
but it has the advantage of increased toughness 
and malleability, which is observed both in the 
transverse deflection and in its resistance to shock. 


The increased toughness as compared with ordinary 
cast-iron is also shown in the Izod test, the figures 
being given in the accompanying table, for pur- 
poses of comparison, along with those for 
two samples of ordinary cast-iron. This test was 
carried out upon a larger bar than usual, in order 
to show up more clearly the differences between 
various grades of cast-iron :— 


Sample !. Sample 2. 
Carbon 3.36 3.38 
Silicon. . -- 1.99 
Phosphorus .. 0.46 0.79 


Tensile strength (tons 


per sq. in.).. -- 14.60 14.10 
Izod (ft.-lbs.) 14.00 11.00 
No-Mag Izod (ft.-lbs.) 29.00 — 


The test bar was 20 mm. x 20 mm. x 75 mm. 

The chief characteristics of a non-magnetic cast- 
iron are:—(1) Low magnetic permeability; (2) 
high specific resistance ; (3) low resistance tempera- 
ture-coefficient. ‘‘ No-Mag”’ is slightly less per- 
meable with increasing temperatures; at 17 deg. C. 
the permeability is 1.025, whilst at 100 deg. C. it 
decreases to 1.020. This property of low per- 
meability enables the metal to be used in place 


A Grocp or ”’ CastIneGs. 


of brass, especially where there is danger of un- 
desired eddy currents, and its uses in this direc- 
tion cover a large field. | Moreover, the specific 
resistance of the new metal, showing an increase 
of 50 per cent. over cast-iron, suggests the use of 
this material in cases where increased resistance 
with smaller volume of metal or similar resistance 
with extra metal for strength would be an advan- 
tage, such as in resistance grids. Further, ‘‘ No- 
Mag ’’ has a resistance temperature co-efficient be- 
tween 0 deg. C. and 100 deg. C. of 0.0009 per 
1 deg. C., as compared with approximately 0.0019 
per 1 deg. C. for ordinary cast-iron. 

The cost of ‘‘ No-Mag’’ is, as with other irons, 
somewhat dependent upon the type of casting, but 
it may be taken as being 20 per cent to 50 per 
cent. higher in price than grey iron. When com- 
pared in price with that of gunmetal, however, its 
advantage as a substitute for that metal is obvious 
from an economical point of view. Amongst the 
applications of ‘‘ No-Mag ” may be mentioned oil- 
switch covers, bus-bar clamps, brackets, cable 
boxes, sealing bells, bearing covers, separating 
pieces, transformer covers, ete. 

Our representative was given an opportunity to 
inspect the castings passing through the foundry 
at the time of his visit, and of the clean finish of 
these our illustration furnishes ample testimony, 
but the remarkable flexibility of the light resist- 
ance grids must be seen to be appreciated. Messrs. 
Ferranti have a foundry laid out specially for the 
manufacture of ‘‘ No-Mag ” jron castings for the 
trade, but we understand that they are also pre 
pared to supply the alloy in the form of pig-metal 
ready for charging into the cupola or melting 
furnace. 


The Russian Gomza Syndicate.—The Gomza Syndi- 
cate represents a combination of eleven works in 
Central Russia. At present 55,715 people are em 
ployed. The total capitalisation of the Syndicate 
is 69,730,000 pre-war roubles. The output value of the 
syndicated engineering and machine works amounted 
during the first six months of 1922 to about 10,000,000 
gold roubles (about £1,057,000). About 98 per cent. 
of all transactions of the Gomza works were con- 
cluded with State institutions, with barter transactions 
predominating. 
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AnApprenticeship Course inFoundry Practice.—XVIIL 


By Ben Shaw and James Edgar. 


LATHE WORK. 
Value of Confidence. 


There is more bad workmanship at the pattern- 
shop lathe than at the bench. Many first-class 
patternmakers are very inferior turners, and 
apprentices usually find it much more difficult to 
acquire skill in the use of turning tools than with 
bench tools. Yet turning is not difficult. It is 
largely a matter of confidence, and there is no 
reason why anyone of ordinary intelligence should 
not become efficient at wood turning in a very 
short time. We refer, of course, to pattern turn- 
ing, because there are essential differences between 
this class of turner and the man who is skilled 
in ornamental work. It is the quality of confi- 
dence that makes the mediocre craftsman, in some 
cases, quite good turners. Confidence can be over- 
done, but it is a fact that most of the accidents 
that happen at wood-turning lathes are caused by 
the lack of it. Confidence is not rashness, as is 
sometimes assumed. Old hands are always ready 
to confess that lathe accidents they may have had 
have resulted from timidity. Not always, of 
course, because many factors, such as correct turn- 
ing speed, proper centring of work and vibration 
have to be taken into account, but invariably so. 
The wood turner needs confidence, but he also 
has to exercise caution. His motto must be 
** Safety first and all the time.’”’ When in any 
doubt as to whether work is secure, it is best to 
stop the machine and, if necessary, dissemble the 
job. There should be no question of taking risks. 
The work should be well built and securely 
fastened on the faceplate or between the centres, 
and then the patternmaker has every assurance 
that all will be well. It is no uncommon thing 
for a boy or young journeyman to be seen stand- 
ing well back from the lathe with one arm raised 
to protect him if the work does break away, and 
pushing the tool forward on the rest nervously. 
We shall discuss actual turning further on, but 
it should be obvious that the man or boy who thus 
anticipates an accident is going half way to meet 
one. 

Pattern and Ornamental Turning. 

We have spoken of the difference between pat- 
tern and ornamental turning. The turner in the 
cabinet shop does not, unless in exceptional cases, 
use templates. Much of his work is turned ‘to 
the eve’; the patternmaker, on the other hand, 
is not working for effect, but to accurate measure- 
ments; thus he either uses templates or callipers. 
The highly-skilled man does not use templates to 
the same extent as the man of lesser skill, because 
he can turn rounds and fillets very accurately 
“to the eve ’’ without them. It is, however, safer, 
when dealing with convex and concave surfaces, to 
be guided by a template, and especially so if the 
metal is thin. Oftentimes it is possible, by calli- 
pering several diameters roughly to size, just 
larger than the required size, to economise in 
time, hecause to use a template, even when rough- 
ing down work, is an exceedingly slow process. 
We have seen a man rubbing on the work with 
a template for a day, when a more intelligent man 
would have roughed it down to within 1-16th in. 
of the size in a few minutes and finish off with a 
template in not much more time. A soft wood 
template, is never as satisfactory as using two or 
three hardwood straight edges. Sometimes, how- 
ever, a pattern can be better turned without a 
template, but the template may be indispensable 
for marking centres for bosses or ribs that have 
to he fitted, when the work is taken to the bench, 
or it may be to get centre lines for the joint face 
of the pattern when it has been removed from the 


lathe. 
Turning Speeds. 

The authors of some books on patternmaking 
have very ingeniously worked out to their own 
satisfaction the correct turning speeds for different 
classes of work. It may be very nice for the non- 
technical man to know, when the speed of the 
countershaft of a wood-turning lathe is known, 


that by multiplying the number of revolutions per 
minute of the countershaft by the diameter of the 
step on the countershaft cone, on which the belt 
is to run, and dividing by the diameter of the 
corresponding step on the lathe cone, that the re- 
sult will be the revolutions per minute on the lathe 
spindle, and also that a speed of 3,000 r.p.m. is 
suitable for one size job and 2,000 r.p.m,. for an- 
other job, but to carry this system to a logical 
conclusion, change pulleys would have to be used 
or some form of expanding pulley. This might 
be a more scientific way of turning than is at 
present available, but here we shall not concern 
ourselves with what might be, but with what is. 
We do not suggest that a safe cutting-speed should 
not be observed, but, supposing the cutting-speed 
should be approximately 2,100 ft. per min., then, 
when turning work of 3 in. dia., the number of 
revolutions should be about 2,540, while, if the 
work to be turned is of 5 ft. dia., the lathe would 
need to revolve about 127 to the minute to obtain 
the same cutting speed, but the equipment of the 
patternshop must be considered and, incidentally, 
the rigidity of the lathe or lathes, before an 
approximation can be determined of the most suit- 
able cutting speed for any given work. If many 
lathes are installed, there is a bigger choice of 
speeds, but if the patternshop only possesses one 
lathe, the number of speeds is governed by the 
uumber of steps on the cone pulley ; thus the choice 
is limited to three or four, and sometimes very 
small work has to be turned in a large lathe. 

With medium-sized and large work, it is usually 
safer and more satisfactory to rough-down on a 
comparatively slow speed and finish on a faster 
speed, but with delicately-built work it is some- 
times advisable to begin and finish on a fast speed: 
it depends largely on the manner in which the 
work is balanced in the lathe. Centrifugal force 
has to be considered when turning, and, if the 
work is unbalanced, it is desirable to rough-down 
on a lower speed to obtain balance; otherwise the 
vibration may be such as to cause the job to fly 
out. It is this vibration that frequently deter- 
mines the speed. It is much easier and safer to 
turn work of small diameter at a very high speed. 
Tt is almost, though not quite, true to say that 
large work, work, that is to say, of 5 or 6 ft. dia., 
cannot be turned too slowly. 


The Slide Rest. 

The slide rest, with which only very few 
patternshops are equipped, is useful up to a point. 
Vor straight barrel work it may be quicker than 
using the ordinary T-rest, but its usefulness is 
limited to cylindrical turning. It is sometimes 
used for face-plate work, but is not really satis- 
factory. Sometimes also it may be used for 
internal turning, where the depth is considerable 
and it is impossible to get the T-rest close to the 
work, The working patternmaker has to use such 
rests as are supplied, but it may not be out of 
place here to urge on foremen and managers the 
economy of equipping lathes with a variety of 
rests. Work is frequently spoiled just when being 
finished off, because there is not the requisite sup- 
port for the tool, owing to the rest being too far 
from the face being turned. It takes much longer 
to turn work with the rest several inches from the 
face than when it is almost touching and is per- 
fectly rigid. The T-rest, in one torm or another, 
is undoubtedly the best for all-round pattern 
turning. 

Centres. 


In addition to rests, both large and small lathes 
have fork and cone centres. The forked chuck 
is sometimes called a *‘ swallow-tail ’ and some- 
times a ‘* butterfly,’? and it is not always in the 
best condition. The forked centre is the driving 
centre, and the shank which enters the lathe 


spindle is tapered, making a frictional contact 
with the spindle only, and it is not necessary to 
a practice which is so common 
to destroy the 
These centres are quite 


drive it in position 
as that is the quickest way 
accuracy of the centre. 
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satisfactory for small work, especially if it is not 
in halves; when it will probably be necessary to 
remove the work from the lathe to fit flanges, 
however, it is necessary to use either hardwood or 
iron centre plates to ensure that, when the work 
is replaced in the lathe, it will run true. To save 
time, patternmakers sometimes take the risk and 
do not use plates for such work, but the result is 
seldom quite satisfactory, and it may be doubted 
if, in the long run, any time is saved. 

Hardwood centres are quite all right for work 
that is not more than about 6 in. dia. A com- 
mon way of making them is to cut the circles at 
the bandsaw, screw the centres on each end of a 
piece of timber, cut the dises to engage the forked 
and cone centres respectively, and then turn the 
peripheries in the lathe. Afterwards, when set- 
ting on the ends of a job, circles should be in- 
scribed on the ends of the material the same 
diameter as the plates. It is better, however, 
after turning them, to divide the peripheries into 
four parts in order that they can be set to centre 
lines; this ensures very accurate setting and little 
subsequent adjustment. According to the 
diameter, the hardwood faceplate should not be less 
than 4 in, thick, and need not be more than 1 in. 

Iron faceplates screwed on to the mandrel of 
the headstock are used for all work that is best 
turned without the aid of the cone centre. It is 
seldom that patternwork is screwed directly on to 
the iron faceplate, perhaps the chief reason for 
this being the probability of the workman’s tool 
touching the iron. A wooden faceplate or chuck 
is invariably screwed to the iron faceplate and 
turned. For large barrel work, the forked centre 
is not sufficient, and the screwed faceplate is 
frequently used together with the cone centre, but 
the end of the barrel carrying the faceplate needs 
to be square; otherwise there is difficulty in 
securing alignment. Because of this difficulty it 
is better to use two cone centres in the lathe, 
and a plate is usually screwed to the end of the 
barrel, which has a pin rivetted to it, and this 
pin slips into a hole in the ordinary faceplate 
which carries a cone centre. Another plate is 
secured to the other end of the barrel, and both 
these plates are countersunk to take the cone 
centres, The action is similar to that adopted 
when turning between centres in a metal turning 
lathe; thus, when the lathe is started, the job, 
which swings on the two centres, is driven by the 
faceplate driving the pin. These iron centre 
plates are usually made about } in. thick and of 
6 in. dia. or more. There are a number of varia- 
tions of the same principle, but in those used 
which have freedom for half-a-turn before the pin 
engages, care must be exercised to ensure that the 
pin engages before the lathe is started. It is 
better to secure them at the outset; otherwise the 
work may be thrown out of centre. 

When screwing faceplates on the lathe spindle, 
apprentices and some journeymen have a habit 
of forcing it against the shoulder, and much time 
is occupied in its removal afterwards. The writers 
have seen instances when it has been necessary to 
expand the faceplate in a final effort to remove 
one so firmly fixed. This can be obviated by using 
a thick paper washer between the faceplate and 
the shoulder on the lathe spindle. 


Preparing Work for the Lathe. 

Good results in pattern turning depend to a 
very great extent on the preparation of the work. 
Time spent at this stage is saved when the work 
is turned between centres or on the faceplate. It 
is not uncommon for patternmakers to start turn- 
ing knowing perfectly well that they will have to 
stop before long to punch in nails or take out 
screws. It should never be necessary to do so, and 
the greatest care should be taken, in building the 
work, so that all nails and screws are clear. It is 
not advisable to make a fetish of glue, but it is 
never a disadvantage to glue work that has to be 
turned; glue may serve the purpose of holding 
the work together while it is being turned, and 
afterwards the joints can be reinforced with 
screws. In all but the most exceptional cases, 
however, it is practicable to do the screwing and 
nailing necessary before the job goes to the lathe. 

While, in segmental work, it is advisable to 
leave ? in. dia. for turning and about } in. on 
faces, it is not necessary to build a barrel more 


than about } in. above the finished diameter. A 
great deal ‘of timber is wasted in turning, and the 
waste can be reduced with careful building and 
centring. Small cylindrical bodies should be got 
out } in. or 3 in. larger than the finished diameter, 
and in turning these much timber is frequently 
wasted by getting them out longer than is neces- 
sary. If a pattern is in halves, it is advisable, 
in addition to centre plates, to insert screws at 
both ends, and this does not necessitate leaving 
much extra length. For solid work, 2 in. greater 
than the pattern length is usually sufficient, and, 
when in halves, about 3 in. This allowance serves 
to clear the work and also to clear end screws. 
Small cylinders should never be turned from 
square; it is frequently done—and successfully— 
but the risk of the work being torn from the 
centres by the tool is great. It is a simple 
matter to plane or saw the corners, making a 
rough octagonal block. When turning at a high 
speed between centres, or even in the case of 
large work when revolving at a slower speed, the 
tailstock centre is very apt to run hot. All sorts 
of ingenious contrivances have been tried to 
obviate this by ensuring a continuous drip of oil 
on the centre, but a very effective method is loosely 
to tie a rag or piece of cotton-waste round 
the mandrel and keep it well soaked with oil, 
or, when the wood is running direct on the centre, 
tallow should be used as lubrication. The heating 
of the cone centre, especially when turning hard- 
wood, is often due to bad adjustment; when the 
work is placed between the centres, the cone 
centre should be engaged sufficiently to stop vibra- 
tion, but the work should turn freely when the 
cone pulley is turned with the hand. 

When turning large barrels, in addition to iron 
centre plates, it may be necessary, if the plates 
are not of large diameter compared with the 
diameter of the work, to screw additional battens 
on the ends, or sometimes dogs may serve the 
purpose. If the work is very long and in halves, 
centrifugal action will tend to force the two 
halves apart, and experienced workmen usually 
insert screws about the centre, or dogs may be 
used. When the latter, the barrel is finished, 
excepting for an inch or so at the centre, which 
is finished finally. The objection to dogs is that 
they prevent, in the case of a straight length, the 
use of a straightedge from end to end, which is 
a considerable disadvantage, and it must also be 
remembered that there is a possibility of dogs 
flying out. When turning parallel cylinders, the 
best method is to finish off an inch or so at each 
end to the required diameter, and then use a 
straightedge. | Experienced workers will turn a 
barrel in this way in a very short time. Callipers 
would be used, of course. 


Foundry Goggles. 


A feature of the Motor Show, which could not 
fail to attract the attention of foundrymen, was 
the exhibit of the Triplex Safety Glass Company, 
Limited, of 1, Albemarle Street, London, W.1. 
Speaking as a Jayman, we imagine triplex glass te 
be something of the nature of three-ply wood, but 
with the centre layer made of some type of cellu- 
loid. A wind screen was shown which had stopped a 
bullet in Ireland. This material, on being struck 
by a flying fragment, merely ‘‘ stars,’’ no piece 
ever becoming detached. The foundry presents a 
large field for the use of goggles made from this 
material, as spectacles are worn on the steel-melt- 
ing plant, fettling, sand blast, and welding shops. 
We understand that physicians’ prescriptions can 
be incorporated in the glass, and blue, smoked, 
and chlorophyl lenses are marketed. 


THE INSTITUTION OF PRODUCTION 
ENGINEERS.—A meeting will be held on Novem- 
ber 24 at the Engineers’ Club, Coventry Street, 
London, at 7.30 p.m., when Mr. G. Hey will 
deliver a Paper dealing with “ Standardisation.” 
All interested are invited to attend, whether mem- 
bers of the Institution or not, and no tickets are 


necessary. 
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Electric Alloy Steels. 


Probably no one has done more to interest 
foundrymen in the question of alloy steel castings 
than Signor F. Giolitti, and it is pleasing to find 
that other workers are now following his lead. 
On the Pacific Coast of America, the Los Angeles 
Foundry Company are already marketing such 
products. A good deal more light is thrown on 
the subject by Mr. Larry J. Barton, of Los 
Angeles, in an article in a recent issue of the 
‘Tron Age,” from which we take the following 
abstract : — 

There are many classes of work, formerly made 
of manganese steel, which are now made from 
other alloys. This is due to the fact that man- 
ganese steel cannot be machined, and if there are 
any small variations in the casting, it cannot be 
used unless put through the necessary grinding 
to alter it. Then, too, when the piece is scrapped, 
due to wear, it cannot be used for any other pur- 
pose. Alloy castings are made to overcome these 
points. They can be easily machined, can be made 
much harder than manganese steel, and when 
scrapped can be used for other purpases. 

After a great deal of experimenting and 
research covering a great many combinations of 
alloys, it has been found that steels containing 
chromium, nickel, and vanadium offered the most 
feasible and versatile products for the different 
classes of work covered. Some castings contain 
only nickel, some only chromium, some varying 
combinations of nickel and chromium, and some 
consist of different amounts of all three elements. 
Carbon contents are made suitable to the exact 
use of the casting. 


The Melting Practice. 

All are cast from basic electric furnace, as are 
the Company's other products, grey iron and 
** Duroloid,’? an alloy white iron for abrasive 
resisting work. The furnace is a standard 2-ton 
Greene type, lined to the slag line with magnesite, 
and similar in detail to any basic furnace. A 
skim gate is used and a iea-pot ladle for pouring. 


Moulding and Heat Treating. 

Great care must be used in the core making and 
moulding for this class of work. Due to its heavy 
duty there must be no interior flaws such as small 
shrink cavities or blow holes, and as a_ result 
larger heads and different gating must be em- 
ployed than would be used on ordinary steel cast- 
ing work. This results in a smaller yield of cleaned 
castings from metal poured, but in a true quality 
product. 

The heat-treating equipment is all standard, the 
evens being both gas and oil connected. For 
quenching, standard oil and water baths are used. 
All temperature checking is done by means of 
pyrometers and each class of steel has been 
accurately checked for critical points, so it hecomes 
an easy matter to keep the castings at the tem- 
perature desired. 


Nickel Steel Alloy Castings. 

Nickel has the same effect upon steel as carbon, 
although to a greater degree, that of lowering the 
transformation points. For the ordinary grades 
of nickel steel used in the above casting work, 
those of from 1.00 per cent. nickel up to 4.00 per 
cent, nickel, it is found that 0.50 per cent. nickel 
will lower the Ac, range about 5 deg. C. and the 
Ar, on cooling about 10 deg C., from those of 
similar contents in plain steels. 

Nickel steels offer a distinct difference from 
plain carbon steels when heated above the critical 
points for any length of time, carbon steel tending 
to grow in grain size while nickel steels tend to 
become finer and closer in grain. This is an 
advantage in handling a large piece of work 
because the time of soaking may be prolonged and 
at the same time the grain refining becomes 
superior. This, of course, raises the cost of treat- 
ing, but in a strict quality product this is of 
secondary importance. 


Treatment of Small Castings. 


@n small-size castings the general practice is to 
heat above the upper critical range, allow to soak 


until the heat is even throughout the piece of 
work being treated, withdraw from the furnace 
and either oil or water quench. These pieces are 
then drawn back to the temperature necessary to 
give the toughness required. On_ larger-sized 
castings it is often necessary to give a double 
auench in order that the transformation may be 
complete, nickel having the tendency to retard this 
action. 


Tests from 1.5 per Cent. Nickel Steel. 


Reduc- 
Tensile Elastic Elon- tion 
strength, Limit, gation, of area, 
tons per tonsper per per 
sq. In. sq. in. cent. cent. 
As cast 19.2 24.0 32.6 


Annealed from 815 
deg., cooling in fur- 
nace 

Air cooled using strong 
air blast from 815 
deg., drawing back 


35.5 23.3 26.2 41.9 


to 480 deg. a oe 25.4 27.8 44.1) 
Oil quenched from 
S15 deg. 500 43.7 19.0 


A bearing casting was cast from metal 
analysing carbon, ().23 per cent.; manganese, 0.75 
per cent.; silicon, 0.21 per cent.; nickel, 1.53 per 
cent.; phosphorus, 0.035 per cent., and sulphur, 
9.02 per cent. Table I. gives a comparison of the 
different results which may be obtained by varying 
the treatments. 

Some tests upon nickel steel averaging carbon. 
1.25 to 0.30 per cent.; manganese, 0.60 to 0.70 per 
cent.; silicon, 0.20 to 0.25 per cent.; nickel, 3.25 
to 3.50 per cent.; sulphur, 0.01 to 0.04 per cent. : 
and phosphorus, 0.01 to 0.04 per cent. are given 
in Table I. 

Brinell hardness numbers will range from about 
175 on the annealed specimen to 400 on some of 
the more drastic quenches. 


Chromium Steel Alloy Castinzs. 
Chromium acts in a similar manner to nickel in 
changing the critical points of steels but in the 
opposite direction, causing these temperatures to 
become slightly higher than those of plain steels of 


TasLe II.—Properties of Cast 3.5 Nickel Steel. 


Redue- 
Tensile Elastic Elon- tion 
strength, limit, gation, of area, 
tons per tons per per per 
sq. in. sq.in. cent. cent. 
As cast 20.5 20.0 48.0 
Annealed from 785 
deg. 19.5 24.4 53.2 
Quenched in’ water 
from 760 deg., 
drawn back to 480 
5.8 36.2 19.8 78.7 
Quenched in’ water 
from 760 deg.. 
drawn back to 275 
deg. 61.0 50.8 13.4 
64.0 27.2 12.9 55.7 
the same carbon contents. Chromium is exactly 


the opposite of nickel in regard to the effects ot 
overheating tor. prolonged periods, rapidly 
deteriorating in strength and resistance to shock. 
For this reason a double quench gives superior 
qualities te these classes of steels. Chromium 
steels are capable of taking great hardness without 
a corresponding decrease of toughness, which 
makes them desirable for any such purpose as 
crusher jaws, wearing plates and similar uses. As 
this hardness comes directly from the double car- 
bide of iron and chromium the steel must be 
softened according to the amount of machining to 
be done. The general treatment on this class of 
steels is similar to that on nickel steels—quench 
from above the critical point, either draw back in 
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air, or re-heat and re-quench at the lower tem- 
perature. Their properties are about as set out 
in Table IIT. :— 


TasLe ILI.—Properties of Cast Chrome Steel. 


Reduc- 
Tensile Elastic Elon- tion 
strength, limit, gation, of area, 
tons per tonsper per per 
sq. in. sq.in. cent. cent. 
Analysis : Carbon, 
9.60 to 0.70 per 
cent.: chromium, 
0.50 to 0.75 per 
cent. 
Queneched at 815 
deg., drawn back 
to 705 deg. 33.0 28.7 34.4 
Drawn back to 565 
deg. 229 42.0 20.1 60.0 
Drawn back to 800 deg. 50.9 46.0 14.3 j4.4 


Nickel-Chromium Steel Alloy Castings. 


This class of steel probably represents the best 
general type of steel for heat-treated castings. 
The steel, when treated, shows the beneficial 
result of the toughness and ductility of the nickel 
together with the increased hardness and cohesion 
of the chromium. The best results are obtained by 
having a certain ratio of the two metals, usually 
about 2.50 per cent. nickel to 1.00 per cent. 
chromium. The general method of treating is to 
quench in oil from a temperature higher than the 
critical point and draw hack to the temper desired. 
For very high specifications a double quench is 
used. 


TABLE LV.—VTest results on Casi nickel-chrome steel. 


Reduc- 
Tensile Elastic Elon- tion 
Strength, Limit, gation, of area, 
tons per tons per per per 
sq. in, sq.in. cent. cent. 
Analysis: Carbon, 0.30 
to0.40 percent. : chro- 
mium, 0.50 to0.70 per 
cent. ; nickel, 1.30 to 
1.70 per cent. 
Annealed from 815 deg. 29.7 16.6 7.5 54.3 
Annealed from 730 deg, 29.0 14.6 30.1 25.8 
Quenchedfrom 81ideg., 
drawn to 535 deg. .. 40.2 29.0 23.9 61.6 
Quenched from 840deg., 
drawn to 460 deg. 37.7 22.3 26.5 57.7 


Quench from about 10 deg. C. above the critical 
point, re-quench from just above the critical point, 
and then draw back. Their properties are about 
as tabulated above. 

The results shown in Table IV. go to show in a 
general manner what can be accomplished along 
these lines, but are by no means put forward as a 
text or as the absolute figures which can be 
obtained. There are many times where castings 
poured from the same heat and treated in the 
same manner will show widely differing results. 
We attempt to explain this by a difference in 
structure caused by such points as a different 
temperature when poured, different texture and 
temperature of the mould, ete., but, as we have 
no microscopical test laboratory, we are undecided 
at this time. These points will be proven later 
when we have absolutely determined, through 
wider use, the true value of the product as shown 
by its ability, not to fulfil tests or laboratory 
specifications, but in the test under actual work- 
ing conditions. 


At the invitation of Ferranti, Limited of Hol 
linwood, a number of visitors were recently 
enabled to inspect the work upon the step-up trans- 
formers which are being supplied by the firm to the 
order of the New Zealand Government. The trans- 
formers are for use at the hydro-electric station at 
Mangahac, where power is generated at 11,000 volts. 
Each transformer group steps up this pressure from 
11.000 to 110,000 volts, three-phase, for overhead line 
transmission. Another feature in the works which 
attracted attention was the exhibition of the newly- 
patented Dawson-Ferranti won-magnetic cast-iron. 


Riser Shapes. 


In spite of the evidence put forward in favour 
of making castings without risers, practical 
foundrymen generally still believe in the efficacy 
of the riser. Further, the most advanced no-riser 
votaries do not contend that risers are unnecessary 
in all cases. Their utility admitted, it is, how- 
ever, undeniable that risers are often wrongly 
shaped. This is clearly shown in an article hy 
“J. A. N.’’ in the August issue of La Fonderiv 
Moderne, of which the following is an extract :— 

Many moulders fail to realise the true function 
of the riser. As a consequence, it is often incor- 
rectly shaped. This is especially the case where its 
height is unduly limited by the use of a too shallow 
cope. With the idea of increasing the pressure, 
they increase the top diameter of the riser, whilst 
maintaining the same height. Some even go so 
far as to reduce the height, in the belief that such 
reduction is compensated for by the increased 
diameter. The riser then most frequently assumes 
one of the shapes shown in Figs. 1 and 2. 

Now there is a law in physics which states that 
‘*the pressure exerted by a liquid upon a_hori- 
zontal surface is equal to the weight of a column 
of that liquid having for its base the surface under 
pressure and for its height the distance from this 
surface to the top of the liqnid.’’ 
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From this law it is clear that, since the height 
of the riser remains the same, the increased top 
diameter does not increase the pressure in the 
slightest degree. On the other hand, there is a 
considerable loss of metal. Furthermore, the 
riser, supported too completely by the sand, is not 
so effective. Finally, as the metal contracts, the 
riser draws from the casting: consequently there 
is a great danger of cavities being formed at A. 


According to the principle above referred to, it 
would appear that the riser should be formed like 
a eylinder. This would, of course, be correct if 
we had only pressure to consider. But the riser 
has other uses. It serves as a reservoir of heat. 
For this reason it should be given a slightly cone- 
shaped form, as shown in Fig. 5. Here, whilst the 
pressure with the 4-in. top dia, is equal to that 
shown in Fig. 2, where the dia. is 7 in. at the top, 
the loss of metal is considerably reduced. More- 
over, the troubles referred to above are eliminated. 


Tt should be noted that the dimensions given on 
the sketches are used merely for illustration pur- 
poses. In practice, in order to arrive at these 
dimensions, it is necessary to take into considera- 
tion the size of the casting, so that the riser may 
give both the pressure required and an adequate 
supply of heat. 


The Manufacture of 30-in. Flexible-Joint 
Cast-Iron Pipes.* 


The pipes have a length of 12 ft. in work and 
of 13 ft. 1 in. overall and are 1.37 in. thick. The 
joint used is a modified Ward joint. The spigot 
end is machined to gauge to a radius of 18} in., 
and on it a shoulder is cast integrally with suffi- 
cient projection to provide a definite stop at maxi- 
mum deflection which will not injure the lead 
joint. The socket has an interior ring which 
serves to hold the lead and to centre the pipe, and 
an external steel band, 4 in, by 1 in., is shrunk 
on to protect the socket in transit. The author 
describes the pattern and core equipment and the 
operations of casting and machining the pipes.— 


W.G. Hammerstom. (Eng. N.-R. 88, 780.) 


* Institution of Civil Engineers. Abstract. 
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Institution of British Foundrymen. 


SHEFFIELD BRANCH, 


The opening meeting of the session was held at 
the Cutlers’ Hall on October 20. The President, 
Mr. T. Swinden, D.Met., was in the chair, and 
there was a representative attendance. 


PRESIDENTIAL ADDRESS. 

Dr. SWINDEN, in giving the presidential address, 
said :—Geutlemen, my first duty is to tender my 
sincere thanks for the honour you have done me 
in electing me your President. As my present 
duties are not directly connected with foundry 
work proper, I can only conclade that your action 
has been prompted largely by an appreciation of 
some little pioneer work which I greatly enjoyed 
doing in the early history of the Sheffield Branch 
fifteen years ago. [I willingly confess that the 
chief factor which decided me in accepting your 
generous compliment was the fact that in Mr. 
Macdonald the Branch has an ideal secretary, and 
everyons knows the utmost importance which 
attaches to this post so far as the welfare of the 
Branch is concerned. You may rest assured that 
I will do all T can to further the welfare of the 
Branch with Mr. Macdonald’s co-operation. 


Status of the Sheffield Branch. 


Now as to the status of the Sheffield Branch in 
the Institution. The total number of members is 
196, constituted as follows:—Members, 85; asso- 
ciated members, 96; associates, 15; and subscrib- 
ing firms, 6, out of a total number in the Institu- 
tion of 1,505. {It ranked fourth in numbers 
amongst the nine branches, being exceeded by the 
Scottish (281), Lancashire (227), and Newcastle 
(223) Branches. 

There is no doubt that a determined effort on 
the part of individual members to interest others 
in our work and swell the numbers is urgently 
needed if we in Sheffield are to maintain and im- 
prove our position. The Institution of British 
Foundrymen is now the recognised authority in 
matters pertaining to foundry practice so far as 
this country is concerned, and it is our duty to see 
that the dignity conferred by the Charter is up- 
held. Our activities ure an index to the world 
of the extent to which the problems of the foundry 
are being tackled in this country. The success of 
the Institution depends absolutely upon the energy 
and enthusiasm of its Branches, and it is for us 
in Sheffield to at least carry our weight. 


Sheffield Foundry Trade Technical Society. 


You will no doubt expect me to say something 
of the newly formed Foundry Trade Technical 
Society in Sheffield. J candidly admit that my 
first thoughts were in the nature of a disappoint- 
ment that it should have been considered neces- 
sary to form such a Society, but on reflection one’s 
views are modified. The disappointment arose, of 
course, from the fact that we have a class of mem- 
bership (associates) designed expressly for the 
benefit of what we will call, with all respect, 
artisans, and we have each year directed at least 
a portion of our activities in a manner intended 
specially to appeal to such men. We must remem- 
ber, however, that if our work were to be confined 
wholly or even principally to an explanation of 
the elementary principles of foundry work, we 
should, in my opinion, fall far short of our duty, 
and it must be noted that the associates only com- 
prise 7} per cent. of our membership. The object 
of the new Society, as I understand it, is to create 
an interest in the principles of foundry work. I 
say ‘‘ interest advisedly. I cannot hope in a 
short course of lectures spread over several months 
to teach even the essential principles, but if the 
foundry worker will attend these lectures, he will 
be encouraged to think and to see that, after all, 
there is a ‘ reason why ” in the daily operations 
in the foundry, and will no doubt gain informa- 
tion in shop language on current problems. One 
can imagine that the result may possibly be the 
formation of a series of classes expressly for 
foundrymen, where principles could be taught; 
and certainly the hoped-for result is that we, the 
premier technical body of foundry workers, would 
find our membership swelled by a body of men 


eager to discuss the latest advances in their craft 
and capable of readily understanding the data 
put before them. I therefore welcome the Tech- 
nical Society, and wish it every success. 


The Object of the Institution. 


I referred just now to ow ‘ duty.’? What is 
the duty of the Institution? The definition in our 
articles is ‘‘ to promote the intellectual welfare of 
our members,’’ and, further, we have our motto, 
** Science hand-in-hand with Jabour.’’ In effect, 
therefore, the avowed object is to encourage an 
appreciation of science in the foundry. 

Tt has recently been pointed out that the Insti- 
tution was founded by practical foundrymen. I 
saw something of that original enthusiasm, and 
its memory will always be a source of inspiration 
to me. The wonderful Freemasonry, the obvious 
pleasure in discussing each other’s difficulties, and 
the good-fellowship evidenced at those meetings 
was a real pleasure, and was the foundation on 
which this great Institution has been erected. We 
have recently been told, however, by one of the 
founders, that the object was ‘‘ to try to teach 
the academic gentleman.’ Of course, T have no 
locus standi to question this, but 1 must admit 
that I had never before visualised our motto in 
quite this sense. However, we will let that pass. 


Scientific Control, 


The question is: Do we or do we not believe 
that the daily operations in the foundry are con- 
trollable according to scientific laws? The diffi- 
culties may be great, and the results under certain 
sets of conditions may appear not to justify the 
belief, but surely everyone agrees that the com- 
bustion of coke or gas, the melting of metals, the 
reactions between the constituents, the physical 
behaviour of metal during melting, casting and 
cooling, and so on, are governed by certain laws 
which, for the want of a better word, we may 
group under the general term ‘‘ science.’’ If so, 
it surely follows that research work, even of a 
purely academic character, having for its object 
the elucidation of certain laws and their applica- 
tion as concerning this branch of science, if sound 
and reliable, is of the utmost value. The reply 
may be: ‘ Yes, but don’t bother us with it until 
its clear value and application to our particular 
job is demonstrated. Let the purely academic 
work be reported separately, and, in effect, let the 
academicians amuse themselves with it as long as 
they like, but leave us alone with our practical 
problems.’’ One appreciates that view up to a 
point, but how often does one see earnest, hard- 
thinking, practical men, well trained and skilled 
in their business, grappling with serious problems 
—largely by methods of trial and error—meeting 
with repeated disappointments and_ set-backs, 
largely through an imperfect knowledge of the 
scientific principles governing the behaviour of 
their produce, or lacking the determination of 
some factor which can only be revealed by careful 
research, for which they have neither the time, 
facilities, nor training. We agree at once that 
the converse is by no means unknown. The scien- 
tifically trained man, inexperienced in the broader 
practical aspect, may endeavour to lay down a pro- 
cedure according to the results of a research, which 
the practical man can at once condemn as imprac- 
ticable, if nothing worse. What can we do, then, 
to achieve a reasonable realisation of science walk- 
ing hand-in-hand with labour? 


Education of the Worker. 


T suggest, firstly, that the working man must be 
encouraged fo think. The day when it was 
thought to be fatal to encourage what is termed 
“‘ unskilled ’’ labour to think is gone. The problem 
to-day is how to encourage unskilled labour to 
thing intelligently about their daily work. There 
will always be a class of man to whom this will not 
appeal in the slightest. but it will at any rate give 
a greater interest to a by no means small propor- 
tion of men who are unquestionably anxious to 
have a better understanding of their work. 

Then, secondly, foremen, managers, and em- 
ployers who, one assumes, have the desired prac- 
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tical experience, and have shown the desire to 
learn, should be encouraged to read and to attend 
meetings, lectures and classes—with what object? 
Here is my main point. Not in a carping spirit 
to pick holes in everything that does not precisely 
conform to their idea of the right way of doing 
things, but to be on the lookout always for a 
guiding principle and a practical hint. There may 
be lectures of a more or less academic character 
which frankly they do not pretend to understand. 
Criticism of Lectures. 

I would suggest that in such cases the most im- 
portant thing is to endeavour to look at the 
problem from the point of view of the lecturer. 
If the work is well done, even the practical details 
of the experiments will be interesting, and 
probably of direct suggestive value. The results 
should be considered with an unbiassed mind and 
noted with a view to their application as and when 
opportunity offers. The conclusions or hypotheses 
based on the results should be critically examined 
in the light of one’s own experience and the work 
of other investigators in the same field. 

It is unnecessary, I feel sure, to quote examples, 
because there must be heaps in the mind of every 
man present, of work which appeared to be purely 
academic and abstruse when first presented, which 
to-day is universally recognised as of fundamental, 
practical importance, and the application of which 
has solved what would be termed eminently prac- 
tical problems. I urge, therefore, that we do not 
decry scientific work, even of the scientific char- 
acter, and drive it away from our Institution and 
proceedings. Our support of the Cast Iron Re- 
search Association is illogical, to say the least of 
it, unless we really do mean that we want science 
in the foundry, and that our motto is not an idle 
catch-word. The proceedings of the Association 
may be couched in practical terms, and the whole 
of the experimental details may not interest 
foundrymen, but rest assured that if the really 
abstruse problems which are behind many of the 
daily troubles are to be solved, a very great deal 
of arduous and purely academic work will have 
preceded the practical advice which we all trust 
will mature from the B.C.1.R.A. 

I make no apology for this rather lengthy refer- 
ence to this somewhat hackneyed subject of the 
application of science to industry. It is one of 
the canons of our faith, and whilst T hope it is un- 
necessary for many of those present, T feel that 
there is always a elass of men who definitely dis- 
trust and show apathy, if not antipathy, towards 
the scientific aspect of their craft. 


Research and the Craftsman. 


Looking now on the broader aspect, it cannot 
have failed to have been noticed by all thinking 
men that in referring to any industry it is still 
quite a common thing to see references to industry 
as being built up by capital and labour. Now I 
de not wish in any way to transgress the rules of 
the Institution which forbids discussion of matters 
relating to what may be termed labour questions. 
That is not my object. 

But consider for a moment an industry operating 
on dead capital and uninterested labour. Such 
concerns are not entirely unknown, and their fate 
is assured. By dead capital I mean money invested 
by people not interested at all in the detail of 
the plant or processes concerned, but simply de- 
sirous of a reasonable return as a means of liveli- 
hood. We may assume that they are kind, 
humane, reasonable people. And, on the other 
hand, picture labour, if you can, with no ambition 
or interest or desire to improve on the daily work 
which provides them with their means of liveli- 
hood. The type referred to by Mr. James J. Davis, 
Secretary of Labour in the States, who recently 
told the story of a workman approached by an 
exasperated foreman with the reprimand : — 

‘* Here, John, what’s the matter? Don’t you 
see that the man besides you is doing three times 
as much work as you are? ”’ 

‘¢T know,’’ was the reply; ‘I’ve spoken to him 
about it half a dozen times, but he doesn’t pay 
any attention to me.” 

The result, we all know, would be ultimate dis- 
aster. What, then, is missing? What is the 
leaven which changes these conditions into one of 


life and vigour and prosperity in the world’s work? 
For the want of a better word, let us call it enter- 
prise. In this general term I embody commercial, 
practical, technical and scientific acumen. It is 
just that something which is always striving to 
improve, to develop—to pertect the daily task. 
It brings satisfaction to the individual and life to 
the industry. 
Metallurgical Enterprise. 

Some of you may have read R. E. Leader’s 
‘Sheffield in the Eighteenth Century.’’ Leader 
tells many interesting stories of early enterprise 
in the development of this city, from which T 
venture to repeat the following : — 

‘The Harrisons, of Hollis Croft, were early saw 
manufacturers. The fame of their house, and the 
fortune which was afterwards manifest at Weston 
Hall and in the large benefactions of the Misses 
Harrison, began in this wise :— 


‘Thomas Harrison took with him to London 
a workman named Elick Rutter. Him he 
sent, dressed like a carpenter, and in his shirt 
sleeves, apparently fresh from his work bench, 
among the London shops, asking for ‘ Har- 
rison’s saws.’’ None of the shopkeepers had 
ever heard of such a maker. They had, of 
course, saws by this eminent firm and the 
other which they recommended to the cus- 
tomer, but he would have none of them, de- 
claring that no saws were like Harrison’s, and 
theirs he must have. This, from an actual user 
of tools, made its due impression, and a few 
days afterwards, when Mr. Harrison happened 
to call soliciting orders, he found no diffi- 
culty in obtaining them. This story is 
authentic, since it comes from an old work- 
man of Harrison’s, who knew Rutter well.”’ 


The bearing is perhaps more commercial than 
technical or scientific, but it will serve to illustrate 
my point. 

Now TI do not wish to suggest for one moment 
that the foundry industry is without enterprise. 
That would be absurd. But, nevertheless, the 
references to the foundry as heing the Cinderella 
of the engineering industry do keep cropping up 
in a very disconcerting way. Some may blame one 
thing and some another, but my object to-night is 
to suggest that at least one way of removing the 
stigma is to regard technical or scientific work 
as an essential and desirable thing. Endeavour to 
tackle the problems which are your daily work in 
an orderly and, if I dare say it, scientific way, 
and, above all, if vou are asked to co-operate with 
a technical man, do so in a generous and helpful 
way. If he is the right sort of man (and there 
are plenty) he is not out to steal your job or make 
you look small. The main dnty of a technical man 
in a works is to relieve the managing staff (and 
through them the workmen) of some of the worry 
and troubles which arise through our imperfect 
knowledge, and although occasionally there are 
lamentable exceptions, [ believe that. speaking 
generally, the technical man realises this as his 
duty. It is not the least bit clever of a practical 
man to trick or mislead his technical colleague by 
what he would call a trick of the trade. And yet 
it is done, even by men who are otherwise per- 
fectly honest and sincere, under the misguided 
notion that he would otherwise be giving away his 
“trade.” The same practical man is no doubt 
desperately anxious to serve his employer and to 
avoid wasters, but he lacks faith in = 
thing that does not appeal strictly to his 
preconceived practical ideas as to what can 
be done, and in many cases he causes himself a 
great deal of avoidable worry. It is far wiser to 
spend time and money on scientific research judi- 
cially applied than on post mortems. 


Position of Foreign Research Work. 


T, therefore, appeal to you to do all in your 
power to interest your friends in the work of the 
Institution, of the Cast Tron Research Association, 
and of kindred societies, all of which have one 
object, and one object only, which is to remove 
the sources of trouble, to improve the produce so 
as to develop the scope of the industry, and to 
put and keep the foundry in the forefront of the 
industries of this country and of the world. 
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You may rest assured that if we fail to do this 
we shall undoubtedly recede in our international 
status. Note the attitude of the American Fede- 
ration of Labour as evidenced by a manifesto 
recently issued. 

After outlining their reasons, it was :— 


‘Resolved, by the American Federation of 
Labour in convention assembled, that a broad 
programme of scientific and technica] research 
is of major importance to the national welfare, 
and should be fostered in every way by the 
Federal Government, and that the activities of 
the Government itself in such research should 
be adequately and generously supported in 
order that the work may be greatly 
strengthened and extended.” 


And this, in spite of the fact that they have 
already established homes of research far greater 
than anything we have in this country. Of scien- 
tific research in Germany, France and Sweden, all 
Stateaided, you are no doubt fully aware, but 
you may not all be conversant with the enormous 
strides made in Japan. We are told that in 1917 
the Japanese Government was empowered to grant 
a sum exceeding £200,000, payable in instalments 
over a period of ten years, to establish a laboratory 
for scientific and industrial research at Tokyo, 
and through further donations a sum considerably 
exceeding half a million sterling is available. The 
work is at present being carried out in the Uni- 
versities of Tokyo, Kyoto and Sendai, and an indi- 
cation of the progress made is evidenced in the 
fact that in May last the Bessemer Medal of the 
Iron and Steel Institute was presented to Prof. 
Honda, of Sendai, for original research in metal- 
lurgy. 

Those who know anything of business in Japan 
will have a good idea of the extent to which scien- 
tifie training, largely acquired in this country, on 
the Continent and in America, has been assimi- 
lated and applied to the industries in Japan. 

I wish, therefore, in conclusion to make an 
earnest appeal on behalf of the Cast Iron Research 
Association. Brush aside the petty jealousies and 
narrow prejudices, and give the scheme your 
earnest support ; and finally to make a special effort 
to maintain the fair name of Sheffield in your 
National Institution by supporting the work of 
the Branch, 


Votes of Thanks. 


Mr. J. SHaw proposed a hearty vote of thanks 
to Dr. Swinden for his highly interesting and in- 
structive address. He certainly did not think 
there was a great deal of feeling against technical 
men. If progress had to be made, that feeling of 
sympathy which had been referred to must be there. 
The address had been most excellent and 
illuminating. 

COMMANDER JACKSON, in seconding the vote, said 
it had been quite a treat to listen to the address. 
Speaking personally, he had always found the men 
in the foundry very willing to receive any informa- 
tion they could give them from the scientific side. 
There was no doubt that research played a most 
important part in their business. 

The resolution was carried with acclamation. 

The Secretary (Mr. Macponarp) referred to the 
fact that a member (Mr. H. Lewin) who went out 
to India from this district now filled an important 
position, and not many years ago he was an ordi- 
nary journeyman. Amongst other things he went 
in for a competition which Tue Founpry Trave 
JouRNAL threw open, and was awarded a twenty- 
two guinea prize. This showed whether one could 
get any benefit from the Institution ; at all events, 
he obtained this important position for himself. 

The President, in reply, expressed his apprecia- 
tion of the vote, and said he fully recognised what 
Mr, Shaw had said. It was not the object of the 
technical man to try to boycott the practical man. 
If a man set out to investigate a problem, and did 
his best in a really careful and scientific way, he 
should be encouraged. By way of example: Any- 
one undertaking a research to determine the con- 
ditions under which gas existed in iron and steel 
would do a great service, and although this would 
be purely scientific research, it would obviously 
have an extremely important bearing on urgent 
practical problems of w-day. 


SCOTTISH BRANCH. 


At the second meeting of the session, held at 
the Glasgow Technical College, on November 4, 
Mr. H. M. Hodgert, Branch President, in the 
chair, Mr. J. Wilson (Falkirk) introduced a dis- 
cussion on ‘‘ Cupola Practice.”’ 


CUPOLA PRACTICE. 


Mr. Witson, at the outset, stated that the 
cupola consisted of a cylinder of boiler plates lined 
with fire bricks, with suitable arrangements for the 
admission of air and with an opening in the shaft 
for charging the cupola with coke and iron, provi- 
sion also being made for the removal of slag and 
for tapping the molten metal, the size of the fur- 
nace being regulated by the amount of metal to 
be melted per hour. 

The lecturer suggested that the tapping hole 
should be slightly higher than the level of the 
bottom, in order to keep the bottom hot. 

The wind-box or air-chamber consisted of a steel 
belt attached to and surrounding the cupola at 
its lower extremity, for the purpose of distributing 
the blast uniformly in pressure and volume through 
all the tuyeres. 

Mr. Wilson stated that the tuyeres were by far 
the most important part of a cupola, as the melt- 
ing was in a large measure controlled by the size, 
position, and shape of the tuyeres. 

The function of the tuyeres was to distribute the 
air to the fuel and, in order to perform this func- 
tion correctly, the area of tuyeres should bear 
some relation to the cross-sectional area of the 
cupola at the melting zone. 


Tuyere Ratio. 


In smaller-sized cupolas the ratio is 1 to 5, that 
is, the combined area of the tuyeres is one-fifth of 
the cross-sectional area of the cupola at the melt- 
ing zone, while in large cupolas the ratio is 1 to 10, 
the area of the tuyeres for the intermediate sizes 
of cupolas varying in proportion. 

In the smaller cupolas the air does not require 
to go very far in order to reach the centre of the 
cupola, whereas, in large cupolas, the air has 
further to travel, and, with the reduced tuyere 
area, the velocity of the air is increased, thus 
enabling it to penetrate to the centre of the cupola. 

Many different types of tuyeres have been tried, 
each claiming some particular advantage over the 
other as regards distribution of blast and increased 
melting efficiency, but in actual practice they have 
not shown any appreciable difference from the re- 
sults obtained from the ordinary straight tuyere. 

The factor which regulates the shape of the 
tuyeres is as follows: —As the contact point of the 
tuyere and fuel bed is the governing factor, it is 
necessary that, from this point backwards to the 
air belt, the tuyere should be enlarged so that the 
loss of power through undue friction may be 
avoided. The point of the tuyere in contact with 
the fuel should be rectangular in shape and only a 
few inches high, but fairly wide. .To ascertain 
the reason why it is desirable to have the tuyere 
low and wide, and not high and narrow, it is neces- 
sary to study the theory of fuel combustion. 


Fuel Combustion. 


Carbon, when it is burned completely in an 
excess of air, generates carbon dioxide (CO,), or 
more familiarly known as carbonic acid gas, but 
when an insufficient quantity of air is supplied to 
the carbon, a vastly different gas is formed, known 
as carbon monoxide (CO). The effect of these two 
gases is as follows:—When carbon burns to CO, 
the maximum amount of heat which can be 
obtained from the fuel is obtained, whereas, when 
CO is formed, only about one-third of the possible 
heat is evolved. If these results are put down in 
figures, the comparison will be more obvious. 

One pound of pure carbon burned to CO, 
generates 14,500 units of heat, whereas the same 
amount of carbon burned to CO generates énly 
5,000 units of heat. ; 

It should be noted that the gas in the form of 
CO is capable of being burned further, but unfor- 
tunately, when this gas is formed in the enpola, 
the heat cannot be recovered from it at the point 
where it would be most useful, namely, at the 
melting zone. 
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Carbon burned to carbon dioxide takes up a 
definite proportion of oxygen from the air, namely, 
for every 12 pounds of carbon burned to CO, 32 
pounds of oxygen are used, whereas, when the 
carbon is burned to carbon monoxide, for every 12 
pounds of carbon burned only 16 pounds of oxygen 
are used. Carbon monoxide gas may be formed 
in two ways, namely, by burning carbon with an 
insufficient supply of air and also by the action of 
CO, on red-hot carbon. 

It will be observed that carbon can unite with 
oxygen in two different proportions, namely, 12 
to 32 and 12 to 16; in burning to CO, it takes 
double the amount of oxygen than it takes when 
the carbon is only burned to CO. It is now reason- 
able to state that CO, can be made to part with 
the extra amount of oxygen it has taken up, and 
this does happen when CO, is passed through red- 
hot carbon; therefore, two parts of CO are formed 
in place of the original one part of CO,. Referring 
back to the question of the height of the tuyeres, 
and considering a tuyere 12 in. high which is ad- 
mitting air to a fuel bed, the height of which is 
24 in. above the top of the tuyeres. The air from 
the middle of the tuyere has, therefore, to travel 
through 30 in. of coke, and on travelling that dis- 
tance has united—or rather the oxygen of the air 
has united—with carbon forming CO,, thus giving 
its maximum of heat. 

The air from the bottom of the tuyere is doing 
the same thing, and all the oxygen of the air has 
been converted to CO, on travelling through a 
height of 30 in. from the bottom of the tuyere, but 
this CO, formed with the air from the bottom of 
the tuyere has still to travel some distance through 
the fuel bed, which is now incandescent. Thus, 
the CO, is now in contact with red-hot coke, and 
may form CO. This is very likely to take place 
with the CO, formed at the lower part of the 
tuyere, thus preventing the maximum of heat 
generating from the fuel. 

The lecturer made some observations on the ques- 
tion of cupolas having more than one row of 
tuyeres; from the arguments which he had just 
stated, he favoured one row of tuyeres only. 

The whole question of efficient cupola practice 
is to get the maximum amount of CO, formed. 
thus ensuring that the maximum of heat is being 
extracted from the fuel. 

In practice it is impossible to get the whole of 
the carbon converted to carbon dioxide, but it 
should be the aim of every foundryman to get as 
near the maximum as possible. 


Fans and Blowers. 

Many ditlerent types of fans and blowers have 
been placed on the market, each claiming to have 
some particular advantage over the other; the 
only thing necessary, however, is to get a machine 
which will supply a definite amount of air into the 
cupola within a stated time. 

The lecturer favoured the positive blower for the 
following reasons: —If a fan is used, it will pro- 
bably work efficiently under ideal conditions, but 
if anything unforseen happens in the cupola and 
the tuyeres become stopped, the fan becomes prac- 
tically useless for supplying air, and the cupola 
man wonders why the iron is not melting, because 
his air supply appears to be sufficient according 
to the pressure gauge. The pressure recorded on 
the gauge is only the resistance of the cupola 
charges to the air, and is not a true record that 
air is being supplied to the cupola at the pressure 
indicated. 

With a positive blower, the conditions are en- 
tirely different, in so far that the cupola must 
take the air supplied, and, if a slight stoppage 
takes place, the air enters the cupola at a higher 
pressure, which will be recorded on the pressure 
gauge. 

In some installations where a positive blower is 
used, a safety valve is fixed on the blast main so 
that, if any serious stoppage takes place, there is 
no danger of bursting the blast main or the wind 
box, 

Blast Pressure and Volume. 


Formerly, great faith was put on the pressure 
of the blast, and 16 ounces was given as the figure 
which should not be exceeded. 

Certainly, where the cupola is in good working 
order, this figure should be a maximum, but where 
there is a tendency for the cupola to choke—and 


this is quite possible when inferior coke is being 
used—the pressure must of necessity rise if the 
fuel has to get sufficient air for its combustion. 
The pressure gauge is no guide in itself, and it 
matters little whether the pressure gauge is re- 
cording 5ozs. or 5 lbs.,so long as a sufficient volume 
of air is being supplied. What is required on all 
cupola installations is an instrument which will 
measure the volume of the air that is being 
admitted to the cupola. 

To get the best results, a sufficient volume of 
air must be introduced to burn the carbon to CO,,. 
or at least to have a preponderance of this gas, 
and this can only be assured if there is some means 
of determining the amount of air passing into the 
cupola. For every pound of carbon burned to 
CO, takes 142 cub. ft. of air, or for every pound 
of coke, which is an impure carbon, the air re- 
quired will he from 125 to 130 cub. ft. of air. 

These figures for air will vary somewhat on the 
weather conditions ; on a warm day more air would 
be required, as the air will not contain quite so 
much oxygen per cub. ft. as it does on a cold, dry 


day. 
Oxygen in Iron. 

The figures which have been given for the air 
supply are calculated from what might be termed 
a theoretical basis; in actual practice, however, 
they should not be greatly exceeded; otherwise 
there is a danger of spoiling the metal in the 
cupola. 

It is quite evident from the very nature of the 
melting process that the metal is in direct contact 
with the fuel, and it would be foolish to have any 
appreciable free air or oxygen coming in contact 
with the metal at the melting zone. If free 
oxygen should be present, the possibility is that it 
will combine with the iron, forming iron oxide, 
and this compound, when formed in cast iron, has 
a very far-reaching effect. 

The lecturer stated that, in his opinion, the 
presence of this compound in iron was responsible 
for more bad castings than all the other causes 
which are usually blamed for the various troubles 
met with in the foundry. 


Charging the Cupola. 


The cupola, after it has been kindled, is ready 
to receive the bed charge; the amount of coke in 
the bed varies with the size of the cupola. 

The hed charge must extend above the melting 
zone of the cupola, and, as the first charge of iron 
has to be melted by this coke, it is obvious that 
the zone of most active combustion must be filled 
by coke. Owing to the variation in the weight 
of different cokes, the amount of coke in the bed 
charge should be measured in preference to weigh- 
ing. 

When small quantities of metal are being dealt 
with in the cupola the amount of the bed charge 
seriously affects the ratio of coke per ton of iron 
melted. 

The top of the coke bed should be as level as 
possible, on the top of which is placed the first 
charge of iron; this is followed by a quantity of 
limestone or other fluxing material. When charg- 
ing, the pig-iron is spread on the top of the coke, 
and on the top of the pig-iron is placed the scrap. 

If it is desired to add steel scrap, the steel is 
placed on the top of the pig-iron. 

To arrive at a Gankeel charge, a good plan is 
to build’ a ring of coke 4 in, high, the same 
diameter as the cupola; this is then weighed, and 
a quantity of metal is determined bearing a direct 
ratio to the weight of the coke. 

This ratio is usually about 10 parts of metal to 
1 part of coke; this ratio may vary according to 
the quality of the coke used and the brands of 
iron being melted, and also on the efficiency of the 
cupola. Consideration of the working conditions 
of the cupola will show that, with the usual 
arrangement, the most rapid and economical melt- 
ing will result if each charge of iron were con- 
tained in a shallow basin of coke in which both 
bottom and sides were of equal thickness. 

The one condition necessary for the best work- 
ing is that the blast shall always blex on coke 
and that the heat shall be taken up by the iron. 

If the layers of coke are quite regular and the 
blast blows across them, each layer of coke must 
be capable of melting the iron charge resting on 


it. Any excess of coke will gradually accumulate 
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and keep the iron higher up, thus reducing the 
rate of melting, whereas, any deficiency of coke 
will lead to the iron getting in front of the 
tuyeres, and cold and bad metal will result. 

With iron and coke, however, in proper ratio 
and in equal layers in the cupola, the iron charge 
melts as it descends, and coke is always main- 
tained in front of the tuyeres. a 

In practice, the arrangement of fuel and iron 
just described is not easily obtained, but it can 
be approximated by throwing the iron of the 
charge more to the centre and keeping the coke 
more towards the sides, taking care, however, that 
the coke completely covers the charge below it and 
also forms a supporting bed for the next charge of 
metal; there must, however, be no central column 
of metal merely surrounded by coke, or vice verse. 


Melting Different Charges. 

In foundries where the class of work is uniform, 
or where the volume of work is sufficient to use 
separate cupolas for different purposes, the charges 
fixed upon can be repeated until the work is com- 
pleted. In smaller foundries, however, where a 
single cupola has to do all the melting, it is often 
necessary to melt different mixtures during the 
same run. Therefore, when a change of mixture 
is being melted during the same run, a good 
arrangement is to divide the two different mixtures 
hy a slightly thicker layer of coke. 

This has the effect of slowing down the melting 
temporarily, due to the burning of the extra coke, 
and a much sharper division of mixture can thus 
he obtained. 

A considerable amount of discussion took place 
after the lecture, and at the close of the meeting 
Mr. Hodgert proposed a vote of thanks to Mr. 
Wilson for his most interesting and instructive 
address, and this was heartily responded to by the 
members. 


Analyses of Iron and Steel. 


Mr. Pavx V. Kune, in a recent issue of ‘‘ Iron 
Trade Review,’’ recommends the following methods 
for the determination of phosphorus and man- 
ganese in iron and steel, as being short and 
accurate, 

The formation of the pure ammonium phospho- 
molybdate with a constant composition is possible 
only under certain closely-controlled conditions. 
It is necessary, therefore, for the chemist to ascer- 
tain for himself by repeated experiments what 
these conditions are and to standardise the solu- 
tions and make the determinations under exactly 
the same conditions each time. 

Weigh 1 gramme of finely-divided drillings and 
transfer them to a suitable 100 cub. em. flask, 
and add about 50 cub. em. of dilute nitric (323 
cub. cm. of nitric to 1,677 cub. cm. of water). Set 
the flask on the hot plate and heat until the drill- 
ings are in solution and the brown fumes expelled. 
Set the flask aside or cool under the tap down to 
room temperature. Then carefully dilute to mark 
and filter through a dry filter. Now pipette off 
50 cub. em. of the filtrate into a 300 cub. cm. 
flask. This will represent 0.5 gramme of 
the sample to be used for the phosphorus deter- 
mination. Next pipette off 25 cub. cm. of the 
filtrate into a 200 cub. cm. beaker to be used for 
the manganese determination. This, of course, 
represents 0.25 gramme of the sample. 

Phosphorus.—Set the flask containing the 50 
cub. cm, sample on the hot plate and allow the 
solution to come to a boil. Then add enough 
potassium permanganate solution (10 grammes of 
potassium permanganate per 100 cub. em. of 
water) until a chocolate precipitate is formed. It 
usually takes about 2 cub. em. of the perman- 
ganate solution to do this. Now destroy the 
brownish precipitate with a ferrous sulphate solu- 
tion (50 grammes of ferrous sulphate in 500 cub. 
em. of water and a few drops of sulphuric acid). 
A few drops of this solution is all that is necessary 
and gives the solution in the flask a greenish cast. 

Bring the solution to the temperature of the 
hand, and add 15 to 20 cub. cm. of ammonium- 
molybdate solution (130 grammes of molybdic acid 
thoroughly mixed with 284 cub. cm. of distilled 
water and 286 cub. cm. of ammonium hydroxide, 


specific gravity 0.90, added when solution is com- 
plete. This is poured with constant stirring into 
a mixture of 670 cub. cm. of nitric acid and 760 
cub. cm. of water. Shake vigorously to bring 
down the yellow precipitate. Allow the yellow 
precipitate to settle only a few minutes; other- 
wise it will stick to the sides of the flask, making 
it difficult to wash on to the filter paper. 

Carefully filter and wash with 1 per cent. potas- 
sium-nitrate solution until the flask and paper 
are free of acid. Transfer the paper into the 
original 300 cub. om. flask, add 25 cub. cm. of 
water, and a few drops of phenolphtalene indi- 
cator and a measured excess of N/10 sodium- 
hydroxide solution. Insert the stopper and shake 
vigorously until the yellow precipitate is dis- 
solved; remove the stopper and wash the stopper 
and sides of the flask with distilled water. 
Titrate with N/10 nitric acid. Titrate the acid 
and the alkali against each other, and also 
against a standard sample. 

The calculation of results is as follows:— 
W=Weight of phosphorus in 0.5 gramme of stan- 
dard sample used. A=The cub. em. of alkali 
used. B=The cub. cm. of acid used to back the 
titrate. R=The ratio between the alkali and 
acid in cub, cm, as found by titrating one against 
the other. Then amount of phosphorus per cub. 
em. of N/10 alkali = AL BxR 

Amount of phosphorus in any _ sample 
=(A—BxR) x(amount of phosphorus per cub. 
em. N/10 alkali)x2. On low phosphorus deter- 
minations greater accuracy is obtained by using 
acid and alkali titrating solutions of N/20 
strength. 

Manganese.—The 25 cub. em. portion is placed 
on the hot plate after adding 15 cub. em. of silver 
nitrate solution (5 grammes of silver nitrate to a 
mixture of 400 cub. cm. nitric acid and 600 cub. 
em. of distilled water). Heat to incipient boil- 
ing. Then add 15 cub, cm. of ammonium persul- 
phate solution (140 grammes of ammonium per- 
sulphate dissolved in 1,000 cub. cm. of water). 
Continue heating for half a minute after oxidation 
begins and bubbles arise freely. Set aside or cool 
under tap until it reaches room temperature. 
Titrate with standard sodium arsenite to the loss 
of the permanganate colour. The addition of 
10 cub. em. of sodium chloride solution (5 
zrammes of sodium chloride in 500 cub. cm. of 
water) aids in obtaining a distinct end point. 

To find a factor for the sodium arsenite solu- 
tion, calculate from the cub. cm. necessary to 
destroy the pink colour on a 0.25-gramme sample 
of a standard iron or steel. 


Oxygen in Metallurgy.—Use of oxygen for the 
enrichment of the blast, and in practically all phases 
of pyro-metallurgical work, will furnish the key to 
success in the further development of such metallurgi- 
cal operations, according to Dr. F. G. Cottrell 
(formerly Director and now Consulting Metallurgist 
of the U.S. Bureau of Mines), who first directed the 
Bureau’s attention to this subject. Through this 
enrichment it is hoped to increase the efficiency of 
metallurgical operation, with a resultant production 
at lower cost and possibly the use of lower-grade 
ores. The Bureau now has outlined plans for two 
studies which will be carried on simultaneously. The 
first will cover the present-day processes for the pro- 
duction of oxygen, in order to determine the feasi- 
bility of attempting to produce oxygen, or oxygenated 
air, in such amounts and at such a cost as to admit 
of its use in metallurgical operations. The second 
study will be devoted to the feasibility of using 
oxygen, or oxygenated air, in metallurgical operations. 
Owing to his interest in this investigation, Mr. M. H. 
Roberts (vice-president of the Franklin Railway Supply 
Company) was asked to select an advisory committee 
to work with the Bureau and to be chairman of this 
Committee. The Committee will consist of Dr. F. G. 
Cottrell, Prof. W. L. DeBaufre (Chairman of the 
Mechanical Engineering Department of the University 
of Nebraska), Dr. D. A. Lyon (Chief MetaJlurgist 
of the Bureau of Mines), Dr. R. B. Moore (Chief 
Chemist of the Bureau of Mines), Dr. R. C. Tolman 
(Professor Physical Chemistry and Mathematical 


Physics. California Institute of Technology), J. W. 
Davis (Mechanical Engineer of the Bureau of Mines), 
F. W. Davis (Metallurgist of the Bureau of Mines), 
Frank Hodson (President of the Electric Furnace Con- 
struction Company), and P. H. Royster (Assistant 
Metallurgist of the Bureau of Mines). 


> 
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Growth and Deterioration of Grey Cast Irons 
under Repeated Heatings.” 


By Thos. E. Hull. (Past President of the Yorkshire Metallurgical Society), 


The ‘*‘ growth and deterioration " of cast iron 
under repeated heatings is a matter coming fre- 
quently within the experience of every foundry- 
man, and the peculiar property of this metal of 
increasing in volume under the influence of suc- 
cessive heatings is inherent in the metal and has 
existed for all time. 

It had been noticed long ago, but no careful 
study had ever been made of the phenomenon, and 
no previous knowledge has existed of the fact 
that a bar of grey cast iron can be permanently 
increased in bulk.by more than 40 per cent. of its 
original yolume whilst in the solid condition—until 
of quite recent years. 

Mr. A. E. Outerbridge, of Philadelphia, may be 
credited as the pioneer in the research work in this 
direction. Like all good pioneering work, Outer- 
bridge’s investigations raised more questions than 
they settled, and subsequent work entailing a very 
extensive series of experiments was undertaken by 
Professors H. C. H. Carpenter and H. F. Rugan, 
which throw much light on interesting facts, and 
give a clearer idea of the causes at work in the 
permanent growth of cast iron. 

Common cases showing the growth of grey cast 
iron on a large scale are very familiar to all. 
Cast iron annealing ovens 8 ft. long by 3 ft. dia. 
by 14 in. thick, which are kept hot for prolonged 
periods, sometimes grow to 9 ft. in the course of 
use. Such is the case with furnace grates, range 
fittings, rolls, ingot-moulds, firebars, grey-iron 
foundry-chills, ete., which are subjected to alter- 
nate heating and cooling, and are frequently dis- 
torted and sometimes broken from the same cause. 
The great fire at Baltimore was of particular 
interest in this connection, because what had been 
previously considered acceptable fireproof con- 
struction was proved to be unsatisfactory, owing to 
damage done to the masonry by the growth of the 
cast-iron members of the ironwork construction. 
Floor levels were destroyed, and the walls which 
had in other respects withstood the action of the 
fire, were found to be unsuited for further use, 
owing to their having been forced out of the per- 
pendicular from this cause. The same fire also 
furnished an illustration of the fact that under the 
same conditions mild steel does not grow, for, in 
spite of the entire inflammable contents of a 16- 
storey building being burned, the steel framework 
remained plumb and intact. Other instances of 
this kind have been recorded. 


Constitutional, Chemical and Physical Properties of 
Normal Grey “ Cast Iron.” 

Grey cast iron may be defined as an “ alloy of 
iron and carbide of iron, with minor other metals 
and metalloids—holding graphitic carbon in sus- 
pension.’’ It must also be remembered that the 
metal itself takes up a reasonable volume of 
occluded gas in the process of solidification, whilst 
such is the case to a very marked degree in the 
formation of “ graphite’’ in contact with metals, 
as has heen demonstrated by Moissan. It is now 
definitely agreed that the elements silicon and car- 
bon and the occluded gases to a somewhat larger 
degree, are the most important factors in this 
phenomenon of ‘ growth ’’—whilst the element 
phosphorus and its distribution is a contributory 
cause to a much lesser degree, it is now estab- 
lished as having probably the more important in- 
fluence in the production of “ cracking ” of cast 
iron under these influences. Moreover, it is 
observed in cast iron that there is a _ relation 
between the amount of silicon and the condition of 
the carbon—as the silicon decreases, more and 
more of the carbon is found in the combined condi- 
tion. The constitution of cast iron is, in fact, 
similar to that of steel in many respects, in that 
silicon combines with iron to form a_ silicide, 
corresponding to a chemical formula FeSi, which 
is more soluble in iron than is carbon, and conse- 
quently throws the carbon out of solution in the 
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form of graphite. The condition of the carbon 
in cast iron depends, also, to a certain extent, on 
the rate of cooling—quick cooling tending to pro- 
duce a hard, white iron, with the carbon in the 
combined state. Slow cooling produces a grey, soft 
iron, with the major portion of the carbon in the 
free state. ‘ White iron ” is too hard to be easily 
machined, and is extremely unreliable owing to 
brittleness, so that the casting, if it requires any 
finishing, is unsatisfactory, and a greyer or softer 
iron must be used. It follows, as a rule, that the 
higher the percentage of graphitic-carbon con- 
tained in the iron, the softer the material. Sul- 
phur occurs in cast iron as manganese sulphide 
(MnS), where there is sufficient of the metal man- 
ganese present, so that manganese is regarded as 
an efficient “ scavenger ” to the iron, seeing that 
it neutralises the evil effect of sulphur in combi- 
nation with the iron as sulphide of iron (FeS), 
which would be the deleterious alternative. 


Effect of Phosphorus. 

Phosphorus combines with the iron to form a 
phosphide (Fe,P), which is soluble in iron to the 
extent of 1.7 per cent., forming a saturated solid 
solution. Beyond this quantity free phosphide 
separates out and forms a eutectic, whilst, how- 
ever, phosphorus forms another eutectic with the 
carbide of iron (Fe,C), which Dr. Stead has 
described as the phospho-carbide-eutectic. These 
phosphide eutectics all possess comparatively low 
melting points; they usually segregate in fringes 
in the metal, which are easily discovered, as giving 
white areas in the microscopic examination of the 
iron. 

The constituents of grey cast iron, therefore, 
are :—(a) Graphite, usually occurring in flakes; 
(>) ferrite, or pure iron, containing phosphide and 
silicide in solution; (c) phosphide of iron; (d) sul- 
phide of manganese, and (e) carbide of iron in the 
form of a phospho-carbide-eutectic. All these con- 
stituents are easily distinguishable when a section 
of the metal, after polishing and _ etching, is 
examined microscopically. 

In addition to the above constituents, reasonable 
volumes of dissolved gases are either contained in 
the metal or are occluded in the free graphite. 


Outerbridge’s Experiments. 


Outerbridge contributed to the transactions 
of the American Institute of Mining Engi- 
neers (1905) a Paper on ‘ The Mobility 


of Molecules of Cast Iron,”’ and the following is 
a summary of his results, in so far as they affect 
the “ maximum growth of cast iron :— ~ 

A cast-iron bar 14-13/16 in.x1 in.x1 in. was 
heated 27 times to about 800 deg. C. for one hour. 
The author remarks, however, that ‘‘ growth ” 
was very apparent at much lower temperatures, 
but was much slower. In order to prevent scal- 
ing, the bar was enclosed in a wrought-iron pipe, 
the ends of which were sealed with clay. After 
this treatment the bar had increased in size to 
16} in. x)1) in. x 1§ in., corresponding to an ex- 
pansion in bulk of 40.98 per cent. In a footnote, it 
is recorded that this bar was given 12 additional 
heatings at 800 deg. C., after which its dimensions 
were— 16.625 in. x1.1406 in. x1.1406 in., corre- 
sponding to a total bulk expansion of 46 per cent., 
also, that the last six heatings make no appre- 
ciable increase in the size of the bar. Ultimate 
growth was thus reached in about 33 heats. 
Outerbridge, curiously enough, ventures the state- 
ment that this increase in volume of the cast- 
iron bar is unaccompanied by any change in 
weight, and hence deduces the argument that the 
phenomena of ‘‘ growth’’ is due to inter-mole- 
cular rearrangement. This view, however, has 


since been discredited, as will be easily seen from 
the work and researches on this subject of Rugan, 
Carpenter and other experimentalists. 
Experts’ Opinions 
In more recent experimental work undertaken 
by Prof. H. C. H. Carpenter to substantiate 
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taese figures he (Prof. Carpenter) remarks: “ If 
the heating is sutticiently prolonged a growth has 
been found to take place at much lower tempera- 
tures, ¢.g., cast-iron valves subjected to super- 
heated steam at 205 degs. C. to 315 deg. C. in- 
crease in size permanently, although it must be 
noted that these steam-valve castings are also 
subject to another factor, namely, high pressure, 
which condition would greatly accelerate growth.”’ 

This is further substantiated by Prof. H. F. 
Rugan in his contribution to the Iron and Steel 
Institute in 1912, when in his summary he points 
out :— 

(1) That the temperature encountered in the 
pipe lines using superheated steam is sufficiently 
high to produce disintegration in a casting, caus- 
ing it to “ grow’’ and to become correspondingly 
weak. 

(2) That grey cast-iron fittings of ordinary mix- 
tures are unfit for use in pipe-lines designed for 
superheated steam. 

At a later date, Mr. S. A. Houghton, giving 
evidence at a B.O.T. Inquiry on the “ Explosion 
of a Boiler Stop Valve Chest at Pinkston, Glas- 
gow,’ November 10, 1913, remarks : — 

“The superheat causes an evolution of gas, and 
‘growth’ of the parts where the graphite 
existed at the inside of the casting, and that this 
action causes expansion of the inside metal with 
consequent opening and porosity leading to further 
decay.” 

These opinions of eminent authorities on this 
subject and on actual failures which have occurred 
at comparatively low temperatures, speak for 
themselves on the subject of ** growth.” 


Chemical and Physical Changes during Growth. 

Silicon, which exists in the iron as iron sili- 
cide or silico-ferrite, is undoubtedly the most 
potent factor in causing maximum ‘“ growth.” 

The material silico-ferrite under repeated heat- 
ing and cooling becomes oxidised and changed to 
a disintegrated mass of iron oxide and silica—the 
volume of the material increasing consequent on 
the reaction. Some metallic iron is also oxidised, 
and this will probably be variable and be depen- 
dent upon the distribution of the graphite and 
the consequent avenues for oxidising gases—also 
the time and temperature factors in the process 
of heating and cooling. In this connection the 
author has repeatedly made examinations of cast 
iron which had beer under high temperature and 
pressure conditions, for some considerable period, 
the resulting material being entirely oxide which 
crumbles to the touch, 

Graphite. 

Graphitic carbon is essential to “ growth ” in an 
indirect way by providing passages or channels 
for oxygen. The dissimilarity of the co-efficients 
of expansion of iron and graphite very largely 
account for the break up and deterioration of 
east iron under conditions of heating and cool- 
ing. The gases so heated penetrate the iron along 
the graphite flakes, which have a co-efficient of 
expansion of 0.00006786, whilst that of the iron 
is 0.000011. Graphite is therefore the weakest 
constituent present, being deformed, disintegrated 
and broken up. 

The researches of Moissan, of the University o! 
Paris, in the production of artificial graphites hy 
simple rise of temperature in various metals is of 
real use to the study of graphite in iron. 

Moissan states there to be several varieties of 
graphite (as there are of amorphous carbon) with 
densities varying between 2.10 to 2.25. They burn 
in oxygen freely at 660 deg. C. The stability of 
graphite increases with the temperature to which 
it has been subjected. This reveals itself in the 
ereater or lesser resistance offered to the conver- 
sion into oxide, whilst as the melting point of 
the metal in which the graphite has been formed 
rises, the resistance offered to oxidation increases. 

Moissan has also found in a_ study of iron 
graphites produced at a temperature of 1,150 deg. 
Cent. that the whole of the free carbon in cast iron 
is not existent as graphite, but is a mixture con- 
taining amorphous carbon. Moreover, there are 
differing varieties of graphite obtained from one 
and the same metal under varying conditions of 
temperature and pressure, thus one is led to the 
«conclusion that the temperature attained in the 


production of the iron and the rate of cooling in 
the moulds exert important influences on the 
quality and disposition of the graphite. The iron 
graphite so obtained gave on analysis a percentage 
of hydrogen varying between 0.15 to 0.80, whilst 
the experimentor remarks that this graphite con- 
tains nitrogen. Moissan also repeats this experi- 
mental production of ‘‘ iron graphite ’’ under much 
more elevated temperature influences, obtaining a 
graphite in increasing fineness of crystal of a purer 
quality, and possessing greater stability towards 
oxidising conditions. 
Moissan’s Conclusions. 

In view of the extensive research of Moissan, 
his conclusions are of interest to us on the subject 
of *‘ growth.” 

(1) All the graphites he examined up to this 
point contained hydrogen. This hydrogen results 
either from a physical phenomenon of condensa- 
tion of ‘‘gaseous’’ hydrogen in graphite (which 
view Cailletet supported long ago), or from 
chemical action. 

The presence of combined carbon has been found 
to be of almost a negligible factor in the process 
of growth, whilst the presence of manganese modi- 
fies the action of silicon, for the reason that 
graphite formation is hindered, and consequently 
the rate and amount of ‘‘ growth ’’ is retarded by 
its presence. 

In the case of the phosphide eutectic there is 
evidently a variety of opinion amongst investiga- 
tors as to its effect upon growth and deteriora- 
tion. 

The author’s opinion is that whilst the presence 
of phosphorus is not an important factor to 
‘‘growth,’’ it is important under temperature in- 
finences in producing disintegration and deteriora- 
tion. : 

It must always be remembered that at a dull red 
temperature the phosphide-eutectic is quite near 
its melting point, and if softening does occur, the 
production of cracking will be more easily assisted. 

In the production of pistons for internal com- 
bustion engines the avoidance of this trouble may 
be assisted in the provision of a low-phosphorus 
iron. 

The author is of the opinion, after the study of 
frequent failures of cast iron under high pres- 
sures and superheated steam, that the presence of 
the phosphide areas present an easy target for 
‘attack,’ leading to the elimination of the 
eutectic and leaving to microscopic view the 
replacing cavities. 

As to the physical changes during ‘‘ growth,” 
the increase in weight in the iron accompanying 
its growth is resultant of the process of oxidation, 
whilst if the growth be further extended a final 
position would arise of the metallic iron being 
converted into oxide. The net increase in weight 
is the result of oxidation of the silicon and iron, 
less the carbon oxidised to CO,. 

The Influences of Gases on Growth. 

All metals contain comparatively large volumes 
of ‘occluded gases,”’ and that these imprisoned 
gases play an important part in the question of 
‘* growth ”’ is indisputable. There is no doubt that 
grey cast irons absorb large volumes of gases, 
chiefly hydrogen, nitrogen and carbon-monoxide, 
during the process of melting, as is the general 
case in an open furnace, and more especially in the 
conditions prevailing in the cupola. 

It is interesting to note that Moissan’s experi- 
ments previously acknowledged were conducted in 
the ideal metallurgical atmosphere of the electric 
furnace, which must tend to convey to the metal 
and to the graphite segregate the minimum of gas 
occlusion, 

Moreover, Moissan has shown that all graphites 
obtained from a liquid metal at a high tempera- 
ture, whether by a difference of solubility or by 
chemical reaction, have the property of swelling 
readily when heated to dull redness, which swelling 
is attributed to a sudden evolution of gas, and to 
which varieties he has termed ‘“‘ intumescent 
graphites.” The graphites produced under high 
temperature influences swell at temperatures vary- 
ing between 165 and 175 deg. C. 

Through the agency of these imprisoned gases in 
the iron, in its original cast condition, the process 
of repeated heatings would set up an internal pres- 
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sure of gas which can only be liberated at the 
boundaries between the solid solution and the 
graphite, by this means exercising a purely physical 
function, which of itself will contribute to 
‘‘growth,”” but in this disintegrating process 
enabling with greater freedom the chemical 
changes to affect the whole structure. 

The general influence of gases on ‘ growth”’ 
appears to be of real importance, and actually the 
first step in the disintegration of cast iron under 
the of frequent heatings. 


General. 


it is interesting to note that mild steel under 
microscopical examination shows two structural 
constituents, ferrite or pure iron, and pearlite, a 
eutectoid of ferrite and carbide of iron, the co- 
efficients of expansion of these two constituents 
being almost identical, whilst they are both 
mechanically strong. 

Rolled steel on being heated and cooled a large 
number of times shows a tendency to contract 
slightly. 

It has been suggested that the reason of the 
shortening of the rolled steel was that the elon- 
gated grain of the steel produced in rolling, as- 
sumed a normal round shape again, on reheating, 
and thus contracted in length; whilst it is interest- 
ing to note that cast steel, which cannot be 
subjected to rolling, does not appear to have this 
tendency. 

The question may be asked, how is it that in the 
face of the many failures of cast-iron steam-valves, 
chests, pipes and superheaters, the cast-iron engine 
cylinder, and more especially the liners and pistons 
of the internal combustion engine, still survive’ 
The answer is probably that the film of lubricant 
to which the face of the piston and cylinder is 
always subjected, has had the desired effect of 
warding off to some extent the deterioration at- 
tack, and thus making the retention of these cast- 
ings possible, in spite of many troubles. The 
entrance of lubricant under the influence of heat 
and gas pressure into the interstices of the grains 
by way of the graphite plates, proves troublesome, 
in ‘the preparation of micro-sections from such 
faces, which persistently show the presence of 
lubricant even after very careful cleaning. 

In the case of engine cylinders, as a general 
rule, the temperature conditions are not very high, 
it being generally understood that so long as 
‘‘dry ” steam was admitted into the cylinder the 
conditions were all as required. 


Summary. 

A summary of the chief factors at work in the 
growth and deterioration of cast iron would, in 
the author’s opinion, be tabulated in the order of 
their importance as follows :— 

(1) The oxidation of the silico-ferrite and the 
consequent expansion of the products of oxidation 
must account for the major increase in bulk of the 
iron in the early stages of growth. 

(2) The occluded gaseous consituents of the iron 
are no doubt the prime factor in the early growth 
of the metal, and in reality are the starting point, 
being liberated under pressure, causing the defor- 
mation of the graphite crystals and opening up 
suitable avenues for their removal. 

(3) The element phosphorus and its distribution, 
whilst being a contributory cause of growth to a 
very small degree is no doubt sometimes respon- 
sible when present in sufficient quantity for the 
production of the cracking and the break-up of 
the material under these influences. 

(4) In cases approaching the total expansion, the 
free iron is oxidised and accounts for maximum 
growth. 

Conclusion. 

British steam users have very largely adopted 
steel pipe lines and valves for high-pressure and 
superheat, -which largely explains the official 
figures covering accidents on steam generating 
plants in this country—comparatively few—as 
compared with the American official figures, where 
the common practice is still to a large extent cast 
iron and semi-steel, which terms, metallurgically, 
are almost synonymous as referring to the subject 
to growth, 

For the conveyance and distribution of high 
pressure and superheated steam, steel apparatus 
represents the hall mark of “ Safety,’’ and is a 
material which is more naturally suited and re- 


sponsive to the alternating expansions and contrac- 
tions to which it is submitted. 

With reference to castings required to withstand 
the severe conditions of the internal-combustion 
engine, the manufacture of these in electrically 
produced synthetic cast iron would go a long way 
to mitigate the many difficulties encountered. 

The electric melting process is, metallurgically, 
preferable to, say, cupola practice in every respect, 
whilst the composition of the resulting iron is vari- 
able at will, giving easy control of those elements 
which are the important factors in growth. 

The disposition of the graphite in cast iron when 
produced in the electric furnace is as small crystals 
in the case of low total carbon—in contradistinc- 
tion to the commonly-occurring form in cupola 
iron, namely, elongated flakes, whilst an iron pro- 
duced synthetically is of small grain size, mech- 
anically stronger-and of a softer nature for 
machining in spite of its lower total carbon and 
silicon content. 


Thermal Expansion of Metals. 


Scientific Paper No. 426 of the U.S. Bureau of 
Standards includes original data on the thermal 
expansion of samples of commercial nickel, monel 
metal, stellite, stainless steel, and of exceptionally 
pure aluminium. All of these materials except 
stainless steel were examined from room tempera- 
ture to about 600 deg. C. The samples of stainless 
steel were heated from room temperature to 
900 deg. C. 

Commercial Nickel (94 to 99 per cent. Ni).— 
Five samples were thot rolled, and the other 
five samples of corresponding compositions were 
hot rolled and annealed. In most of the expan- 
sion curves of these samples of commercial nickel 
a slight irregularity was perceptible in the region 
near 350 deg. C., but there was no marked change 
or anomalous expansion such as was observed by 
previous investigators in the case of pure nickel. 
Annealing of the hot rolled samples of nickel 
usually caused a slight increase in the values of 
the coefficients of expansion. 

Monel Metal (60 to 69 per cent. Ni).—Two 
samples were cast, and three were hot rolled. 
Five other specimens of corresponding com- 
positions and treatments received additional treat- 
ment, that is, they were annealed. The expan- 
sion curves of monel metal were found to be fairly 
regular. The average coefficients of expansion of 
the various samples for the range from 25 to 
300 deg. C. were all practically equal. For the 
temperature range from 25 deg. to 600 deg. C. the 
average coefficients of the cast samples were greater 
than those of the hot rolled alloys. 

Stellite (five samples of various grades).—The 
expansion curves showed irregularities in the 
region between 300 and 500 deg. C. The stellite 
containing 10 per cent. tungsten had the smallest 
coefficients of expansion of all the samples investi- 
gated. The hammered stellite had smaller co- 
efficients than the unhammered sample of corre- 
sponding composition, which indicated that ham- 
mering may lower the values of the coefficients of 
expansion. 

Stainless Steel.—The expansion curves, includ- 
ing the critical regions of an annealed and a 
hardened sample of stainless steel were determined. 
On heating, both samples indicated critical regions 
which extended from about 825 deg. to about 
855 deg. C. The transformation point of 
cooling occurred at about 800 deg. C. Up 
to the transformation regions the heating 
and cooling curves of the annealed sample 
were fairly regular. In the case of the hardened 
stainless steel the curve was irregular between 
200 and 400 deg. C., where the strains produced 
in hardening were released. Above 400 deg. this 
sample behaved like the annealed specimen. The 
coefficients of expansion of these stainless steels 
were less than the coefficients of ordinary iron or 
steel. 

Aluminium (99.74 per cent.).—The thermal ex- 
pansion of the two samples of cast aluminium in- 
vestigated between room temperature and 600 deg. 
C. may be represented by the following empirical 
equation : — 

L, = L, [1 + (21.90 t + 0.0120 #2) 16-4], 
where, IL: = the length corresponding to tempera- 
tures, and [, the original length. 
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Coalbrook-dale Bridge. 


During the discussion on the historical section 
of Mr. Flavell’s presidential address before the 
Birmingham Branch, Mr. W. H. Moore _intro- 
duced the question of the old bridge at Coalbrook- 
dale, and was sufficiently kind to send us a photo- 
graph of an old print, which we reproduce below. 
Beneath the print there appears the following 
description :— 

‘This amazing structure was cast at Coalbrook- 
Dale in the year 1778, and erected in the years 
1779 and 1780. The expansion of the Arch is 
100 Feet within, and its height 45, which, with 
the additional height of the Walls it is supported 
on, makes it near 55 Feet from the Water. It is 
composed of five such Arches as above repre- 
sented, standing about two yards asunder, which 
form a Road over the top of about 10 yards wide 
and 100 in length, cover’d with strong Iron Plates. 

‘* Notwithstanding the great weight of the 
several pieces which form these Arches (many of 
them containing more than six Tons of Metal), 
the height to which they were raised, the diffi- 
culty with which they were fixed into the several 
mortices, etc., prepared for them, the whole was 
conducted with such care and skill that not any 
material accident has happen’d either to the Men 
or Work. The whole Bridge is computed to contain 
500 Tons of Iron. The Parishes of Madeley and 
Benthal are the Atlasses that bear the enormous 


Devonshire Place, one of his grandsons, to whom 
IT am indebted for the preceding particulars of 
this note.’’ 

It is worthy of note that in Mr. Tregold’s book 
a distinct effort is made to prove the superiority 
of cast iron over wood. The testing of cast iron 
at that period seemed to be mainly confined to the 
transverse method. 


Synthetic Pig-iron on the Pacific 
Coast. 


British iron, especially Scotch, often finds a 
ready market on the Pacific Coast of the States. 
The’ following extract from the ‘‘TIron Age’ 
therefore assumes some importance to the British 
pig-iron producer. 

As is well known, pig-iron is not produced on 
the Pacific Coast at the present time in sufficient 
quantities to meet the demand for iron of such 
grades as are required for foundry purposes. As 
a result, foundry iron is costly, due to high freight 
rates on eastern iron that is brought in and to 
the high cost of coke suitable for use in the cupola. 
On the other hand, considerable steel scrap is to 
be had, and, for that reason, attention has been 
recently given by the members of the electrometal- 
lurgical section of the north-west station of the 


A View of the Iron BRIDGE, ereéted over the River SEVERN, 
Near Coalbrook-dale in 


Load, one foot being plac’d in the first, the other 
in the last-mention’d Parish; where it now stands 
an indisputable proof of the abilities of our 
Mechanics and Workmen.”’ 

Further reference is made to this bridge in the 
introduction to a book entitled “A Practical 
Essay on the Strength of Cast Iron and other 
Metals,”? by Thomas Tregold, the second edition 
of which was published in 1823. The reference 
is in the form of a footnote, which is worded as 
follows : — 

“One of the boldest attempts with a new 
material was the application of cast iron to 
bridges. The idea appears to have originated, in 
the year 1773, with the late Thomas Farnolls 
Pritchard, then of Eyton Turrett, Shropshire, 
architect, who, in communication with the late 
Mr. John Wilkinson, of Brosely and Castlehead, 
ironmastey, suggested the practicability of con- 
structing wide iron arches, capable of admitting 
the passage of the water in a river, such as the 
Severn, which 1s much subject to floods. This 
suggestion Mr. Wilkinson considered with great 
attention, and at length carried into execution 
between Madely and Brosely, by erecting the cele- 
brated Iron Bridge at Colebrook Dale, which was 
the first construction of that kind in England, 
and probably in the world. This bridge was 
executed by Mr. A. Daniel Onions, with some 
variations from Mr. Pritchard’s plan, under the 
auspices and at the expense of Mr. Darby and 
Mr. Reynolds, of the ironworks of Colebrook Dale. 
Mr. Pritchard died in October, 1777. He made 
several ingenious designs, to show how stone and 
brick arches might be constructed with cast-iron 
centres, so that the centre should always form a 
permanent part of the arch. These designs are 
now in the possession of Mr. John White, of 


of SALOP. 


American Bureau of Mines at Seattle, to the 
problem of determining the best conditions for 
the production of cast iron by melting scrap steel 
in the electric furnace. These conditions were 
established by numerous experiments conducted 
in a laboratory furnace holding 300 Ib. of metal. 
Later on these conditions were applied in a 
local foundry with excellent results. Low-grade 
miscellaneous steel scrap was melted and car- 
burised in a 3,000-Ib., direct-arc, 3-phase electric 
furnace, and the resultant metal discharged into 
the pouring ladle and then into the moulds for 
the miscellaneous grey-iron castings which made 
up the normal output of the foundry. ‘The carbon 
and silicon content of the product was under con- 
trol at all times, and the furnace operator had no 
difficulty in producing the grade of iron required. 
Satisfactory castings were made with the normal 
consumption of power and electrodes. 


Compressed Air Film. 


cinematograph film has been produced 
through the collaboration of the Compressed Air 
Society, the American Bureau of Foreign and 
Domestic Commerce and the American Bureau of 
Mines, to show methods in which different types 
of compressed air apparatus are utilised in various 
spheres of activity, and is entitled ‘‘ The Story of 
Compressed Air.’’ 

The film includes the modern foundry which 
rams moulds, sifts sand, removes cores, and cleans, 
chips and grinds castings by means of air. Par- 
ticulars regarding the film will be furnished by 
the Compressed Air Society, 50, Church Street, 
New York. 
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Trade Talk. 


ANOTHER FURNACE is to be relighted at the Millom 
Ironworks immediately. 

Tue Dow iais Works of Guest, Keen & Nettlefolds, 
Limited, have been re-started. 

Tue imports of foreign ore at the Lonsdale dock, 
Workington, last month were 7,070 tons, compared 
with 8,000 tons for September. 

Tue Ramsay ENGINEERING LIMITED, have 
removed to 201, Mansion House Chambers, 25, Queen 
Victoria Street, London, E.C.4. 

E. J. Smith & Company, Tyseley Metal Works, 
Birmingham, have established a branch at Cleveland 
Buildings, 94, Market Street, Manchester. 

Hospett, Way & Company, Limitep, have removed 
to 45, Church Street, Minories, E.1. The new ware- 
house is situated in Haydon Square, Minories. 

G. Curtis Hott & Company, Limirep, 2, Basinghall 
Street, Leeds, who specialise in air-compressors, re- 
ceivers, moulding machines, and cupola blowers. have 
opened a branch at 5, Blackfriars Street, Manchester. 

Proresson W. Cramp, chairman of the South-Mid- 
land Centre of the Institution of Electrical Engineers, 
delivered his presidential address before a large 
audience in the Grand Hotel, Birmingham, on 
October 25. 

Tue imports of foreign ore at the Senhouse dock 
at Maryport during October have been 3,500 tons, 
compared with 12,000 tons for September and 3,700 
tons this time last year. Last week’s imports totalled 
3,000 tons. 

Bett BrotHers (MANCHESTER), LimrreD, engineers, 
5, Deansgate, Manchester, have removed their works 
from Ravensthorpe and their offices from Manchester 
to the Calder Iron Works, Ashton Road, Denton, 
Manchester. 

‘The Welding of Metals and Consequent Changes 
in Structure and Composition ’’ was the subject of 
an interesting paper given by Mr. E. A. Atkins to 
the members of the Sheffield Association of Metal- 
lurgists and Metallurgical Chemists last week. 

Vickers, Luurrep, have received an order for the 
building of a steamer of 20,000 tons displacement for 
the Orient Line. She will be fitted with single re- 
duction geared turbines and use oil fuel, and will he 
built at the Naval Construction Works, Barrow. 

THE FINAL DRAFT of a new Peruvian tariff has been 
completed and introduced into the Peruvian Senate, 
and it is probable that the Bill will be passed in 
time to come into effect by January. Machinery 
for mining is on the free list, while other machinery 
is to be admitted at considerably reduced rates. 

Tue proposals for the reconstruction of the Ropner 
Shipbuilding & Repairing Company, Stockton, 
Limited, are: For each preference share, 10s. in cash 
and two preferred ordinary shares of 5s. each, also 
an 8 per cent. dividend. For each two ordinary 
shares, 5s. in cash and one deferred ordinary share 
of 5s. 

Amonc the questions which the Society of Technical 
Engineers has arranged to put to candidates at the 
General Election is the following :—Are you in favour 
of an attempt to arrange that the cost of unemploy- 
ment insurance of manual workers within an industry 
shall fall partly on that industry, so that there will 
be a stimulus to regular output in such a way that 
employment will be more uniform than hitherto? 

Tue Tursine Furnace Company, Lritep, have 
lately received orders for their furnaces from 22 com- 
panies, including the United Steel Companies. 
Limited, James Brownlee & Sons. Limited, the 
Maltby Main Colliery Company, Limited, the Port 
of Melbourne Engineering Works, William Cooper & 
Goode, Limited, Hughes Stubbs Metal Company, 
Limited, the Leys Malleable Castings Company, 
Limited, and the Butterley Company, Limited. 

Tue Wetman SmirH Owen ENGINEERING CoRPORA- 
tion, Limrrep, of London and Darlaston, have 
secured contracts from the Consett Iron Company 
Limited, of Co. Durham, for the bulk of their new 
steel plant, consisting of the following :—Ten cranes, 
including charging machines, ladle cranes, magnet 
cranes, etc.; ingot stripper; and the design and con 
struction of open-hearth furnaces, soaking pits and 
reheating furnaces. The Wellman Smith Owen 
Engineering Corporation are also manufacturing the 
coke-oven machinery. 

Tue Bovrnc ENGINEERING Works, LIMITED, con- 
structiona] engineers, ironfounders and boilermakers, 
4, Broad Street Place, London, E.C.2, announce that 
they have taken over the business in ZV and Union 
patent flexible couplings, Ruggles Coles rotary dryers 
and Electro Metals patent two-phase electric steel 
furnaces, which was carried on by Electro-Metals, 
Limited, of 56, Kingsway, London, W.C.2. The head 
office of the company will be at Broad Street Place, 
but the manufacturing side of the business will be 
continued, as hitherto, at the company’s works at 
Stoke-on-Trent. 


Company News. 


Aldridge & Ranken, Limited, 39, Victoria Street, 
London, S.W.1.—Capital £40,000 in £1 shares. En- 
gineers. Directors: J. G. W. Aldridge, A. W. Ranken, 
H. J. T. Aldridge and T. J. Ashley. 

Gilbert Austin, Limited.—Capital £40,000 in £1 
shares. General engineers. 

Brooks & Doxey (1920), Limited.—Interim ordinary 
dividend, 9d. per share, free of tax. 

John Brown & Company, Limited.—Interim ordi- 
nary dividend, 5 per cent. per annum. 

Brunner, Mond & Company, Limited.—Intermm divi- 
dend, 73 per cent. per annum, less tax. 

Controlled industries, Limited, 181, Shaftesbury 
Avenue, London, W.C.2.—Capital £10,000 in 9,000 
cumulative preference shares of £1 and 20,000 ordinary 
of 1s. Engineers and manufacturers, etc. Directors: 
G. W. Pearson, R. W. Gillespie, F. R. Pool (manag- 
ing director), and J. M. Greenhalgh. 

George Ellis & Company, Limited.—Capital £5,000 
in £1 shares. Engineers. 

Guest, Keen & Nettlefoids, Limited.—Interim ordi- 
nary dividend, 1s. per share, free of tax. 

M. Hayes & Son, Limited, Quay Street, Gloucester. 
—Capital £10,500 in 4,500 ordinary and 6,000 7 per 
cent. cumulative preference shares of £1. Metal 
founders. 

Richard Johnson, Clapham & Morris, Limited.— 
Interim ordinary dividend, 5 per cent. per annum. 

Constantino Secchi, Limited, 179, Westminster 
Bridge Road, London, S.E.—Capital £8,000 in £5 
shares. Engineers. 

Parker & Hope, Limited.—Capital £1,500 in 1,000 
preference of £1 and 1,000 ordinary shares of 10s. 
each. Engineers. Directors: Mabel E. Hope, J. W. 
Hunter and G. B. Robinson. 

Stewardson & Company, Limited, 37, Albert Street, 
Edinburgh. Capital £15,000 in £1 shares. Engin- 
eers, coppersmiths and brassfounders. 

Leo Sunderland & Company, Limited, 40, Albe 
marle Street, London, W.—Capital £10,000 in 9,000 
10 per cent. cumulative preference shares of £1 and 
10,000 deferred of 2s. Engineers. 

H. W. Suilivan, Limited, Winchester House, Old 
Broad Street, London, E.C.—Capital £20,000 in £1 
shares. Electrical engineers. Directors: H. W. 
Sullivan and C. D. Medley. * 

Vefco, Limited.—Capital £1,000 in 975 10 per cent. 
cumulative participating preference shares of £1 each 
and 1,000 ordinary shares of 6d. Iron and meta! 
merchants, etc. Secretary: H. H. Foster, 805, 6 and 
9, Salisbury House, London, E.C.2. 

Wilson Bros. (Leeds), Limited, 46, Victoria Road, 
Holbeck, Leeds.—Capital £15,000 in £1. shares. 
Machinery manufacturers. 

W. M. Waddell, Limited.—Capital £3,650 in 3,350 
preference shares of £1 and 6,000 ordinary shares of 
1s. Tron manufacturers. Director: H. F. Perry. 

Wyndham Simplex Company, Limited, 83, Weston 
Park, Hornsey, London, N.8.—Capital £300 in £1 
shares. Engineers. Directors: J. W. Meck and H. C. 


Foulkes. 


Gazette. 


TRADING in the style of the Worcester Pattern 
Making Company (Messrs. F. W. Avery, 8S. W. Rea 
and H. Sharp), Worcester, engineers and pattern 
makers, have dissolved partnership. 

WeEstwoop ENGINEERING COMPANY (Wrean), 
Limirep.—It has been resolved that the company be 
and is hereby placed in voluntary liquidation. Mr. 
G. H. Turner, Arcade Chambers, Wigan, has been 
appointed liquidator, 

TRADING in the style of Crossley & Company 
(Messrs. H. Crossley, R. Leach, and B. Overfield), 
Cowhill Brass Works, Oldham, brass founders, finishers 
and engineers, have dissolved partnership. Debts by 
Messrs. H. Crossley and R. Leach, who continue the 
business. 

TRADING in the style of the Midland Panel Company 
(Messrs. J. Brookes, B. Winspur, H. Pickering, H. 
Newey, and W. J. Bishop), corner of Grant Street and 
Bell Barn Road, Edgbaston, Birmingham, metal 
workers, have dissolved partnership. Mr. J. Brookes 
retiring from the firm. 


Mr. Epwarp Manviize, Conservative candidate for 
Coventry, who was taken ill after his adoption meet- 
ing, is confined to his London house, and, his condi- 
tion having become worse, he will be unable _per- 
sonally to take part in the contest. Mr. Manville is 


a member of the Council of the F.B.I., and a director 
of the Birmingham Smali Arms Company, Limited. 
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IRON AND STEEL MARKETS. 
Pig-iron. 


Activity in the various pig-iron markets during the 
current week has been considerably restricted by 
electioneering excitement, a disturbance which, 
though only temporary, has naturally affected both 
buying and selling movements for the time being. In 
the Midlands, however, producers generally report a 
steadily growing demand for foundry pig, of which the 
foundries generally are now taking increased sup- 
plies, while forge qualities are also going into con- 
sumption on a slightly better scale than has been 
experienced for some time. In South Staffordshire 
smelters have just cause for complaint that the price 
of fuel, especially coke, is practically maintained at the 
level to which it was advanced recently owing to the 
American demand, while it has not been possible to 
secure an adequate increase jn the selling price of iron. 
The most it has been possible to do so far is to firm 
up quotations. In the Scottish market the anticipated 
renewal of American buying has not yet developed, 
although there has been some inquiry, and one or two 
lots have been put through, but the tonnage is not of 
any account. Meantime, Scotch prices are easy, and 
those makers who have only recently put their furnaces 
in blast could be tempted, with a decent parcel, to 
cut their price. For what orders are available there 
is keen competition amongst dealers. At Middles- 
brough last week markets were well attended, and 
business, though comparatively restricted in volume, 
showed a steady tendency. Home consumptive demand 
affords evidence of gradual expansion, but for the pre- 
sent the furnaces now in blast appear equal to require- 
ments, with outputs generally fully absorbed. In the 
export department deliveries on American account are 
still going forward, of course on a diminished scale. 
Several cargoes for prompt and December shipment 
have been negotiated during the past week, and the 
demand for foundry iron to special analysis still con- 
tinues, sales having been effected extending to next 
March. The call from the Continent, on the other 
hand, is more or less negligible, owing not only to 
the current high prices, but to the extraordinary diffi- 
culties of the exchange situation. Foreign competi- 
tion is again becoming active, Continental No. 3 of 
good quality now being offered in this country at a 
figure well below the Cleveland price, but consumers 
who are accustomed to a particular brand are not very 
inclined to take the risks of quality, or of delivery. 
Meanwhile, makers have plenty of orders in hand, 
and several are fully sold for some weeks ahead. 
Prices, accordingly, are firmly held at recent levels 
as_follows:—No. 1 and _ ssilicious, 97s. 6d.; No. 3 
G.M.B., 92s. 6d.; No. 4 foundry, 90s.; No. 4 forge, 
85s.; mottled and white are nominally 82s. 6d., but 
could probably be done at a figure rather nearer 80s. 
per ton. 

Demand for hematite remains steady, with but little 
change from recent reports. As regards the home 
trade. there is undoubtedly a better feeling, but 
business with the Continent is necessarily erratic and 
spasmodic. On the whole, however, the position gener- 
ally has shown remarkable improvement in recent 
weeks. Makers’ order books are healthy, stocks are 
very low, and quotations continue firm. For Fast 
Coast mixed numbers 93s. is named, with a premium 
of 6d. to 1s. per ton for the No. 1 quality. 


Finished Iron. 


Market movements in connection with finished 
material, though still restrained within narrow limits, 
point in the direction of, a more active inquiry with 
perhaps, a much improved prospect of materialising 
later into actual business than has been experienced 
for some time past. Hopes are at all events, now en- 
tertained of a larger and better sustained demand 
from the consuming industries, reports current indi- 
cating the placing of orders for railway wagons and 
of increasing activity in the mechanical engineering 
works, and undoubtedly there is some movement in 
those directions; but some time must elapse before 
they can be described as actively employed. There is, 
however, severe Continental competition being experi- 
enced again, while the disparity between the quota- 
tions for the home and the foreign material places the 
local manufacturer at a disadvantage. This draw- 
back is convincingly apparent in the case of common 
Belgian bars which are being offered at Birmingham 
at £7 10s., whereas the lowest price quoted for the 
corresponding quality of South Staffordshire iron is 
£9 12s. 6d. This competition has materially reduced 
the volume of business and makes it more difficult to 
carry on. The better qualities of bars are not affected 
(except sympathetically) by this competition. Good 
crown bars stil} make £10 10s., and in some cases 5s. 


more, but, of course, the demand is not very active 
at the higher price. Makers of iron strip are finding 
it very difficult to carry on. Orders are most difficult 
to obtain at the price which the cost of production 
makes imperative, especially as steel strip can be 
obtained so much cheaper. 


Scrap. 


Reports from the principal centres of the scrap 
metal trade point uniformly to a gradual extension of 
business, of which an outstanding feature continues to 
be the steady increase in inquiries for heavy steel 
qualities, for which prices are stiffening at Sheffield 
and the Midlands. In the latter district also, there is 
an improved demand for wrought-iron scrap, while in 
Lancashire the inactivity in the foundry industry is 
reflected in a poor demand for cast-iron qualities. On 
Tees-side the demand for heavy steel scrap continues 
unabated and the price is firmly held at 68s. per ton, 
delivered works. Other descriptions are unchanged, 
and the prices, all delivered works, are as follows :— 
Heavy steel turnings, 54s. ; c.i. borings, 52s. 6d. ; heavy 
cast-iron machinery scrap in handy pieces, 75s. to 
77s. 6d.; heavy wrought-iron bushelling scrap, 55s. to 
57s. 6d. ; ordinary heavy piling, 60s. ; specially selected 
heavy forge, 70s. to 75s. per ton. 


Steel. 


Conditions in the steel industry, as far as market 
operations are concerned, show little variation from 
those obtaining during the past few weeks, but manu- 
facturers on the whole report a slight improvement in 
the business coming forward, with more employment 
in some of the branches. As some indication of re- 
turning activity in the trade may be noted steady 
buying of late in the ferro-alloys market, a fairly 
steady business now passing in small tonnages of 
ferro-silicon, chiefly 45/50 per cent. grade. Silico 
manganese has been called for, and 50/55 per cent. 
Mn. contained material has been bought at well under 
£16 per ton for a fair quantity. Ferro-manganese 15 
also a little more in demand for home consumption, 
but Continental calls are falling off. In addition to 
this, the American demand is pe slack. Semi-pro- 
ducts of late have been only in quiet demand, not- 
withstanding more active conditions in the tinplate 
trade, and makers report some scarcity of specifica- 
tions. Considering that the Belgians are anxious to 
book business at about £5 for blooms, £5 7s. 6d. for 
billets, and £5 14s. for slabs, delivered Welsh ports, 
the local makers are not likely to book much on their 
basis of £6 for soft steel billets. The Association 
have fixed the price for tinplate bars at £7 7s. 6d. 
for the remainder of this year, and £7 10s. for the 
first quarter of next, with the usual rebate to con- 
sumers adhering to the tinplate minimum. The more 
active conditions in the tinplate market are main- 
tained, but a considerable quantity of the business 
placed is of a speculative character. The advance in 
the price of tin has entered largely into the enhanced 
value of tinplates, and the current price 1s now nearer 
19s. 6d. per box than the minimum of 19s. 3d. 


Metals. 


Copper.— During the past week there has been a dis- 
tinct revival of buying in the market for standard 
copper, and though there has been no sensational 
movement in prices the tone is satisfactorily steady. 
Consumptive demand at home is. still restricted, 
although perhaps slowly improving, export 
markets are also quiet; the accentuated weakness in 
Continental exchanges having severely restricted the 
capacity of Europe to buy; whilst India fails to give 
much encouragement to the manufacturers of the 
special descriptions of metal in which she is usually 
interested. Under the circumstances, values might 
easily have tended to recede, but there exists a con- 
siderable amount of latent faith in copper at ruling 
quotations, and this acts as a support when the market 
is inclined to listlessness. Current quotations :— 
Cash : Wednesday, £63 2s. 6d.; Thursday, £63 5s. ; 
Friday, £63 12s. 6d.; Monday, £63 15s.; Tuesday. 
£63 7s. 6d. Three months : Wednesday, £63 17s. 6d. ; 
Thursday, £64 2s. 6d.; Friday, £64 10s.; Monday, 
£64 12s. 6d.; Tuesday, £64 5s. 

Tin.— Movements in the market for this metal have, 
of course, claimed much more interest than other sec- 
tions, and although values have shown occasional 
irregularity, quotations recently have soared to record 
heights for the current year. Although, so far, no 
announcement on authority has been made, the proba- 
bility increases that the Federated Malay States will 
seize the opportunity of unloading their stocks, and, 
indeed it appears that no more favourable time, from 
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their point of view, could be chosen. America, while 
not making purchases of any magnitude, has afforded 
the market steady support, while good quantities of 
forward metal have been taken on Dutch account. 
Current quotations :—Cash: Wednesday, £180 17s. 
6d.; Thursday, £184 10s.; Friday, £184 5s.; Mon- 
day, £182 7s. 6d.; Tuesday, £182 7s. 6d. Three 
Monthe: Wednesday, £181 10s.; Thursday, £185: 
Friday, £184 15s.; Monday, £182 17s. 6d.; Tuesday, 
£182 17s. 6d. 

Spelter.—In the market for this metal there seems 
every probability of a famine in supplies, and a steady 
appreciation of prices is in evidence, the quotation for 
prompt delivery having risen 32s, 6d. per ton to 
£39 2s. 6d. under pressing demands from consumers. 
Messrs. Rudolf Wolff & Company state that consumers 
have bought pretty freely again, more especially early 
in the week, but even now do not seem to be par- 
ticularly weil covered. Current quotations :—Ordi- 
nary: Wednesday, £38 5s.; Thursday, £38 17s. 6d. ; 
Friday, £39 2s. 6d.; Monday, £39 2s. 6d.; Tuesday, 
£38 17s. 6d 

Lead.—The market for soft foreign pig has been 
irregular, with prices during the current week prac- 
tically unchanged. Consumption is well maintained, 
while production is inadequate, though improving. 
Current quotations :—Soft foreign (prompt) : Wednes- 
day, £26 15s. ; Thursday, £27 15s. ; Friday, £26 10s. ; 
Monday, £26 10s. ; Tuesday, £26 12s. 6d. 


Book Reviews, 


LEHRBUCH DER EISEN-UND STAHLGIESSEREI. By 
Bernhard Osann.—Leipzig: Wilhelm Engelmann, 
Mittelstrasse 2. (Price, bound, 950 marks, plus 
surcharge for currency depreciation.) 

When reviewing the fourth edition of this book 
we described it as a comprehensive encyclopedia 
of the founder’s craft, written for both students 
and workers in actual practice in the foundry. 
As not much more than a year has elapsed since 
that edition was published and a new (the present 
fifth) edition had to be issued, no material altera- 
tions have been made. The text has been revised, 
however, in response to letters and suggestions 
received by the author, and advantage has also 
been taken of the experience gained by him at 
visits to works and attendances of meetings of 
technical societies. The table of contents has also 
been modified. 


Publications Received. 


“ Shall the State Throw Away the Keys.’’ Pub- 
lished by the Association of British Chemical 
Manufacturers, 166, Piccadilly, London, W.C.1. 
This book is an appeal for State aid for the 
branches of the chemical industry, which were a 
German monopoly before the war. An interesting 
foreword has been written by Sir Wm. J. Pope. 


The Heat Treatment of Cast-Iron.* 


The author gives the results obtained with four 
samples of cast iron of varying compositions. 
After annealing for 45 min. at 900 deg. C. 1,652 
deg. F.) and cooling slowly in the furnace, the 
tensile strength was reduced by 20-38 per cent., 
although the resistance to impact was not appre- 
ciably altered. This diminution was found to be 
due to the separation of graphite to the extent of 
0.12-0.5 per cent. He recommends, therefore, that 
any annealing should be carried out at a tempera- 
ture below that at which this separation takes 
place. This becomes lower as the silicon content 
is raised. The result of quenching in oil from 900 
deg. C. and tempering at 650 deg. C. (1,200 deg. 
F.) was to increase the tensile strength by 20-30 
per cent. in the case of three specimens, but only 
by 8 per cent. in the case of the fourth, owing to 
the low proportion of combined carbon, which 
formed only 10 per cent. of the total carbon- 
content. The ratio of the resistance to impact 
after treatment to that before ranged from 1.6 
to 3.7. Somewhat similar results might be expected 
in the case of semi-steel used for projectiles.—J. 
Duranp. (C.R., 174, 748-751.) 


Semi-Steel.* 


Semi-steel (fonte acierée) was used to a con- 
siderable extent by the Allies for projectiles, and 
the author suggests that there is a considerable 
commercial field for its employment. He describes 
its physical properties, and states that its resist- 
ance to repeated impact is about six times that 
of cast iron, while the ultimate tensile stress is 
about double. The chemical characteristics are 
given as: §S, less than 0.12 per cent.; P, less than 
0.2 per cent.; total carbon content, less than 3.2 
per cent. (of which approximately three-quarters 
is in the graphitic state); Mn, 0.7-0.9 per cent. ; 
and Si, 1-1.8 per cent. The various methods of 
associating the iron and the steel and the regula- 
tion of the proportion of graphitic carbon by 
adjusting the silicon content, are described. 
Numerous experimental results are tabulated and 
plotted, and the author comments upon these and 
explains the influence of the chemical composition 
upon the physical properties. Precautions to 
be taken during production are touched upon, and 
it is suggested that a shear test and a Brinell hard- 
ness test would afford sufficient evidence on which 
to accept or reject the material.—Pracue. (Rev. 
Mét., 19, 1-10.) 


* Institute of Civil Engineers’ Abstract. 


| GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 


FIRE CLAY. 


Silica Bricks, Tuyeres, Stoppers, Nozzles, &c. 
STEEL MOULDERS’ COMPOSITION, SILICA CEMENT. 


J. GRAYSON LOWOOD & Co., Ltd., 


DEEPCAR, nor. SHEFFIELD. 


Telegrams: “LOWOOD, DEEPCAR.” 
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Telegrams : ““ THROWER, GLASGOW.” Telephone: 5909 CENTRAL. 


Head Office: 60, St. ENOCH SQUARE, GLASGOW. 


PORTABLE CORE OVENS. 


PRESSED STEEL MOULDING BOXES 
3,000 SIZES. 
IMMEDIATE 
THE INCANDESCENT HEAT 0, 1D, DELIVERY. 
For Wood, Metal or Plt -S. J. BURRELL PRIOR, LTD., 
PATTERNS 47-51, KING STREET, LOMDOM, EC. 


TIN PLATES, 
FURMSTON & LAWLOR BLACK PLATES, 
Engineers’ Pattern Makers, ROUND & RECTANGULAR PLATES, 


For Enamelling and Deep Stamping. 


BIRDS HILL, LETCHWORTH. 
| Telephone 185. Telegrams : “PRIOR, LONDON.” 
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WEEKLY PRICE CURRENT. 
COPPER. Ferro-vanadium— London— £ 8. ds £ ead 
35/40% 17/- lb. va. Copper (clean) ..56 0 0 Rails,heavy .. 815 0 
Ferro-moly bdenum— Brass (clean) ..32 0 0 Fishplates 1410 @ 
Standardcash.. .. 63 7 6 70/15% c.izee 9/6 Ib. mo. Lead (less usual Hoops - 110 0 
Three months.. .. 64 5 0 a draft) .. oo 8.08 Black sheeta, 24 g. 1115 0 
Electrolytic .. .. 7015 0 Ferro-titanium— Tealead .. ..20 0 0 Galv. cor. sheeta, 
Tough .. .. .. 6510 0 23/25%, carbonless 1/21b. Zine 24g 1615 0 
Best selected .. .. 65 10 9  F-rro-phosphorus, 20/23%,£24 New asluminium Galv. 
Sheets .. .. .. 96 0 0 F cattings 00 8g.plan .. 16 0 0 
Do. Nov. .. -.- 7010 0 Tungsten metal powder— Hollow pewter ..130 0 0 Billets, hard 7 0 0to80 0 
Do. Dec. .. 7010 9 98/99% .. Yh Shaped Sheet bar-6 17 6to7 7 6 
tbars .. .. 7010 0 pewter .. ee P RON 
H.C. wirerods.. .. 7415 0 £21 15 Above are merchant’s buying lb 
Off. aver. sash,Oct. 62 16 5,'5 6 18% $90 15 prices delivered yard. basis 
Do. 3 mths.. Oct. 63 8 Ilys car. £20 0 PIG-IRON. Sip ww 
Do. Settlement Oct.62 15 1045 - N. B Ocast— Sheet 1 33 
Do. Electro, Oct. 71 0 0  Ferro-chrome— Foundry No. 1 97/6 Wire 
Do. B.S., Oct. .. 66 11 14 Max. 2% car. .. £54 0 No.3 Rods a 
Aver. spot price, Max. 1% car. .. £65 0 No Tubes 
copper, Oct. .. 62 15 43 Max. 0.70% car... £72 10 11 


Do. Electro, Oct. 71 5 11 
Solid drawn tubes .. le 
Braced tubes... .. 
Wire eta. 
Yellow metal rods. . 3 

Do. 4x4 Squares .. 8}d. 

Do. 4x3 Sheets .. 93d 


BRASS. 
Solid drawn tubes. . 113d. 
Brared tubes.. .. 13 
Rods,drawn . .. 10§d. 


Rods, extruded orrolled 64d. 
SheetstolOw.g. .. 10d. 
Rolled meta! ee 93d. 


TIN. 


Standard cash ..180 
Three Months --180 17 
English .. .. .-180 O 
Bars 
Chinese .. .. ..179 0 
Geenite .. 12 
Australian .. ..181 10 
Eastern 
Banca... 180 2 
Off. aver. cash Oct. 170 12 4 
Do. 3mths., Oct. 171 11 4 
Do. Sttlment Oct. 170 
Aver. spot, Oct. . 170 11 3 


° 


~> 


SPELTER. 
Ordinary ee 38 17 6 
Electro99.9 .. ..40 15 0 
English .. .. ..39 2 6 
Fadia 0 O 
Prime Western -.39 2 6 
Zinc dust 0 0 
Zincashes .. ..11 0 9 
Off. aver., Oct. ..34 0 
Aver., spot, Oct. ..34 11 44 
LEAD. 
Soft foreign ppt.. 26 12 6 
English.. .. 27 10 O 
Off. average, Oct. 25 i 3 
Average spot,Oct. 25 11 3 


ZINC SHEETS. 


Zine sheets, English 41 © 
Do. V.M. ex. whf 42 0 
Dutch .. .. 42 0 
Rods so O 
Koilerplates .. .. 40 10 
Battery piates -- 42 10 


ANTIMONY. 


English reguius .. 27 90 
Special brands oo 23 10 


QUICKSILVER. 
Quicksilver .. ..12 0 


FERRO-ALLOYS AND 
STEEL-MAKING METALS. 
ferro -silicon— 

--19:10 0 


67/10%, carboniess 1/7 Ib. 


Nickel—99%, 
cubes or pellets .. £137 10 


Cobalt metal—98/99% 11/- Ib. 
Aluminium—98/99% £100 


Metallic Chromium— 
96/98% .. -- 4/9 |b. 


Ferro-manganese(net) — 
76/80%, loose... £15 
76/80%, packed .. £16 
76/80%, export .. £14 10 


Metallic manganese— 
94/96%, carbonless 2/3 Ib. 
Per ton uniees otherwise 

stated. 


HIGH-SPEED TOOL STEEL. 


bars, 8. d. 
tungsten 2 6 
bars, 


3 
Per| Ib d/d buyers’ works. 


Extras— 
Rounds and squeres 
3 in. to 8 in. inclusive 4d. Ib. 
Rounds and squares 
under 3 in. to } in. 3d. lb, 
Flat- under 1 in. by 
in. to } in. by 
and all sizes over four 


Bevels of approved 

sizes and sections .. 6d. Ib. 
Ifin coils .. 3d. Ib. 
Bars cat to length 10% extra 


Scrap pieces . 
Turnings and swarf .. Id 
Per Ib. net, d/d steel makers’ 
works. 


SCRAP 


South Wales—£ a.d £ ». 
Heavy Steel 310 0 3 15 '°0 
Bundlea steel 
&shearings 300315 0 
Mixed iron 

&steel ..2190 3 3 6 
Heavy cast 

iron.. 3100315 
Good machinerv for 
foundries 3150 4 0 


Cleveland— 
Heavy steel ae 
Steel turnings .. 
et-iron borings 
Heavy forge .. 
Bushelled scrap. . 
Cast-iron scrap .. 


Lancashire— 


ew to tance 
te 


Cast iron scrap... 317 6 
Heavy wrought... 3 7 6 
Steel turnings .. 2 2 6 


Hematite No. | 
Hematite M/Nos. 
Midlands— 
Stafis. common 
»» part-mine forge 
» foundry 
Cold blast 180/- 
» basic .. 
Northante forge 70/- to 72/6 
»foundry No. 3 77/6 ,, 80/- 
basic. . 80/- 
Derbyshire forge T/- 
» foundry No.3 82/6 
basic 


80/- 
Scotland— 
Foundry No.1 .. 104/- 
No.3 .. 99/- 
Hematite M/Nos. .. 107/6 
Sheffield (d /d 
Derby fo 
foundry No. 87/6 


- 92/6 
Mottled .. .. 82/6 
- 93/9 
93/- 
200/- 


Lincs. forge .. 86/6 
» foundry No. 3 87/6 
basic 86/6 

E.C. hematite -- 102/6 
W.C. hematite 105/- 


All d/d in the district. 
Lancashire (d/d eq. Man.) — 
Derby forge .. 


No. 3 _ 
Cleveland foundry 


No. 3 _ 
Stafis. foundry No. 3 _ 
Lines. forge .. 
» foundry No. 3 — 
Summerlee foundry.. i15/6 
Glengarnock foundry 117/6 
Garteherrie foundry 117/6 
Monkland foundry .. 115/6 


FINISHED IRON & STEEL. 
Usual District deliveries for 
tron; delivered consumers’ 
station for steel. 

{ron— £ s.d. 
Bars (or.)£10 10toll 10 O 
Angles £10 15to11 15 0 
3 anited 

oo «eo 
Nut and bolt .. 912 6 
Hoops .. BES 


(Staffs. ) - 1310 0 
Gas strip £10 10 to 10 15 0 
Bolts and nutes, 


Rounds, under 

3in. tofin. .. 8 15 
Flats, over Sin. 

wide andup.. 915 
Flats to lgin. 8 5 


in. X 4in. 17 0 0 
Steei— 
Ship plates £9 to 910 0 
Boiler plates .. 12 19 9 
Chequer plates 10 5 0 
Angles £8 126to 9 0 O 
Tee £9 12 6to10 0 O 
Channels .. 810 0 
Joists 9 0 0 
Rounds & equates 
3-in. to 5hin.. 915 0 
0 
0 
0 


Castings 
Delivery 3 owt. free to any 
town. 
10% phosphor copper, £40 
above price of B.S. 
15% phosphor copper, £50 
above price of B.S 
Phosphor tin (5%), £30 above 
price of English ingots. 
Cuirrorp & Son 
BIRMINGHAM. 


NICKEL SILVER, SHEET 
METAL, WIRE AMD TUBES. 


Per lb. 

Ingots for raising 11d. to 1/5 
Rolled— 

To 9 in. wide 1/5 to 1/11 

To 12 in. wide ner to 1/11} 

To l5in. wide 1/6 to 2/0 

To 18 in. wide 1/6} to 2/0} 

To 2lin. wide 1/7} to 2/14 

To 25 in. wide 1/8} to 2/2} 
Ingots for spoons 

and forks ++ ild. to 1/8 
Ingots rolled to 

spoonsize .. 1/2 to 1/8 
Wire round— 

3/0 to 10. G. .. 1/8} to 2/34 
with extras according to gauge 
AMERICAN IRON & STEEL. 


At Pittsburgh unless otherwise 
stated. Dols. 


. No. 2X foundry, Phila. 32.14 


No. 2 foundry Valley.. 31.00 
No. 2 foundry, Birm. .. 27.00 
Basic .. 31.96 
Bessemer oe ++ 34.77 
Malleable 33.96 
Grey forge 32.27 
Ferro- 80 % 


Bess. rails, h’y, at mill 43.00 
O.-h. rails, h’y, at mill 43.00 
Bess. billets ..  .. 40.00 
O.-h. billets .. 40.00 


O.-h. sheet bars 40.00 
Wire rods 45.00 
Cente 


Tron bars, Phila. oo. 2.22 
Tank plates .. oo 2 
Beams, etc. .. es 
Skelp,groovedsteel .. 2 
Skelp,shearedsteel .. 2 
Steel hoops . - 2 
Sheets, black, No. 
Sheets, galv.,No.28 .. 4.50 
Sheets, 2.60 
Wire nails es 2.70 
Plain wire eo 2.465 
Barbed wire, galv. -» 3.35 
Tinplate, 100-lb. box .. $4.75 


COKE (at ovens). 
Weish foundry.. 35/- 


mace .. 26/- 
Durham & North fdr. 
27/6 to 30/- 


ae furnace 22/6 to 25,6 
Other Districts, te 
25/- to 80/- 
furnace 
21/6 to 246 


d 
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SWEDISH IRON. TUBES. DAILY FLUCTUATIONS. Nov. 9 18410 0 - 70/- ‘ 
‘ » 10184 5 Odec. 5/- 
Rolled Ordinary— Gas -- 574% |) Tube prices Nov. 8 63 2 6 dec. 7/6 » 14 180 0 0 dec. 50/- 
Assortment .. . Water .. 5 1% | are » 9 43 5 Dine. 2/6 Zinc Sheets . English). 
Steam .. 474%) now free. Nov. 8 40 0 0 Nochange 
eg TINPLATES. » 14 638 7 6 dec. 7/6 10 41 0 ine. 20/- 
nom 
L.C.Cokes, 20x 14,box 19/6 Copper. » 13 41 0 O Nochange 
0 Faggot Steel nom. £30 to £32 “a 28x20, , 39/- Nov. 70 10 . No change » 14 41 0 0 ” 
Blooms— 2x10, 289 70 10 Spelter (ordinary). 
0 Single welded .. £10 to £11 183x14, ,, 20/14 » 70 10 Nov. 8 38 5 Oinc. 7/6 
0 Billete— LX. » 46/- » 18 7015 9 ine. » 9 38817 6, 12/6 
0 Singte and double 21x 135 99 » 14 7015 No change 10 39 2 6,, 5/- 
0 welded £13 to £14 oe De de x ” ) Standard Tin (cash) ” 13 39 s © No change 7 
6 Pig-Iron— O.V.BG. 163x15, 4, 349 Nov. 818017 Gdec. 77/3 » 14 3817 6dec. 5/- 
LOW 20x14, 17/73 9 184 10 © ine 72/6 
Grey, white or 28 x20, ” 35/3 Lead (English). 
is mottled .. £7 to £7 10 0 20x10, ,, 25/73 ec. Nov. 8 2715 Oinc. 5/- 
3 Prices are without engage- 183x14, ,, 18 4} ” 14 180 0 0 ” No 
33 ment. Ail quotations are f.o.b. Terneplates, 28x20, ,, 36/— 10 27 15 
3 Gothenburg, net cash against Tin (English ingots) — dec. 
documents "here. Nov. 8 181 0 0 dec. 75/- 14 2710 0 No change 
6 = ~ = 
1 
Ly 
| | 7Aere’s Somithing OL 
i" Blacking, Coal Dust, Plumbago, Charcoal, Core 
™ Gum, Terra Flake, Gannister, Core Oils, Sea 
:. Sand, Moulding Sand, Iron Cement, Brushes, 
Bellows, Buckets, Chaplets, Core Ropes, Core 
5 Tapers, Ladles, Crucibles, Cupolas,, Riddles, 
1 Sprigs, Spades, Carb>rundum Bricks and Wheels, 
y Ferro-Aluminium, Blacking Bags, Foundry Plant, 
02 Etc., Etc., Etc. 
2 F.L.HUNT & CO., 56, 58, 60, Chapel Street, Salford, Manchester. 


WINCHESTER HOUSE, OLD BROAD ST., LONDON, E.C.2. 
00 a 
00 

18, BENNETTS HILL, BIRMINGHAM. 

11, OLD HALL STREET, LIVERPOOL. "Mor y,, HONG KONG ROAD, SHANGHAI 

as 5, MURZBAN ROAD, BOMBAY. 5 SHAFFRAZ ROAD, RANGOON. | #8 

“4 i 1, LALL BAZAR CALCUTTA. COX’S BUILDINGS, KARACHI. rH 

SCOTCH, MIDDLESBRO’, HEMATITE, BASIC, SPECIALS, &c. 

20 : 

| TRON & STEEL SCRAP 

70 ae 

. s| COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE. 


COLVIN COMPANY, 


ROYAL EXCHANGE, 93, HOPE STREET, 
MIDDLESBROUGH. GLASGOW. 


] 
ya 
L. 
75 
/- 
/- 
6 : 
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SITUATIONS VACANT AND WANTED. 


PATENTS.—Cont. 


HE Lancashire Branch of the Institution of British 
Foundrymen beg to announce that several mem- 
bers, who have had varied experience as Foremen, etc., 
are at present disengaged. Employers who are in need 
of Foremen or other members of their foundry staff 
are invited to communicate with the Honorary Secre- 
tary, T. Maxemson, 21, Beresford Road, Stretford, 
Manchester 
ANTED, FOREMAN for small Foundry, close 
London. Light, cast iron and_ semi-steel, 
state age, experience, and salary, Box 296, Offices of 
Tue Founpry Trape JourNnaL, Bessemer House, 5, 
Duke Street, Adelphi, London, W.C.2. 


ANTED.—Metallurgist for large Industrial 
Plant; must be conversant with the latest 
methods of heat treatment tempering and case harden- 
ing of steel; applicants honk state qualifications, 
experience, past and present employers, which will be 
treated confidentially. — Address, ‘‘ Metallurgist,”’ 
Wm. Porteous & Company, Advertising Agents, 
Glasgow. 


DVICE and Handbook Free.—Kine’s Patent 
Acency, Liuitep, Director, B. T. King, Reg. 
Patent Agent, 146a, Queen Victoria Street, E.C.4. 


HE Proprietor of British Patent No. 147931, 

dated April 8, 1916, relating to ‘‘ METAL-HEAT- 
ING FURNACES,” is desirous of entering inte 
arrangements by way of a licence or otherwise on 
reasonable terms for the purpose of exploiting the 
above patent and ensuring its practical working in 
Great Britain.—All -inquiries to be addressed to B. 
0 Woolworth Building, New York City, N.Y.. 

S.A. 


HE PROPRIETOR of the Patent No. 138900 for 

Bessemerizing iron is desirous of entering into 
arrangements by way of licence and otherwise on 
reasonable terms for the purpose of exploiting the 
same and ensuring its full development and practical 
working in this country.—All communications should 
be addressed in the first instance to HasEtTiIne Lake 
& Company, Chartered Patent Agents, 28, Southamp- 
ton Buildings, Chancery Lane, London, W.C.2. 


OUNDRY FOREMAN wanted for London dis- 

trict; must have good knowledge of general 
machine castings, also thoroughly understands mixture 
of metals; no one unless thoroughly experienced need 
apply.—Reply, stating wage required, to Box 294, 
Offices of the Founpry TrapeE JourNaL, Bessemer 
House, 5, Duke Street, Adelphi, London, W.C.2. 


SALE BY AUCTION. 


By order of the Senior Official Receiver in Companies 
Liquidation in the Matter of the Dreadnought Port- 
Jand Cement Company, Limited (in Liquidation). 

BARRINGTON, 
near CAMBRIDGE, 

1} mile from Foxton Station, G.E.R., and six miles 

from Cambridge. 


SALE of 
the valuable FREEHOLD PROPERTY 
known as 
THE DREADNOUGHT PORTLAND CEMENT 
WORK 


comprising 
ABOUT 150 ACRES of valuable MINERAL-BEAR- 
ING LAND, eminently suitable for the manufacture 
of Portland cement, 
with the substantially-built 
POWER HOUSE, BOILER HOUSE, CHIMNEY 
SHAFT 150 ft. high, 
concrete raft, brick wall, offices, mess house, lime kiln, 
farm buildings, and artesian well thereon. 


The desirable FREEHOLD RESIDENCE, 
built for the manager, 
containing three sitting rooms, six bed rooms, bath 
(b. and c.), and good domestic offices, garage, and 
garden, the whole having an area of two acres. 


The valuable RAILWAY SIDING, 
about 14 mile in length, 

cennecting the works with the Great Eastern line 

(Cambridge branch) at Foxton Station, together with 

the land over which it runs, comprising an area of 

about 19 acres, and the whole of the 
VALUABLE RAILWAY MATERIALS, 

of which it is constructed, consisting of approximately 

14,900 ft. of 75-lb. steel rail, 7,760 ft. of 6-strand 

galvanised wire fencing with reinforced concrete posts, 

bridge with iron girders, and a large quantity of 
sleepers, dogs, switches, points, slag, etc. 

Possession of the whole, including the manager’s 
house, will be given on completion. 

The attention of Cement Manufacturers, Builders. 
Steel Manufacturers, and Speculators is directed to 
this sale, as affording a great opportunity for enter- 
prise in the future. 

The property only requires the installation of machin- 
ery to make it a going concern, as most of the spade- 
work has already been accomplished. 

To be SOLD by AUCTION, 
IN ONE LOT, 
and if not sold, offered separately, by 
MR. WILLIAM YOUNG 
(in conjunction with Messrs. ROBINSON & ROODS), 
at WINCHESTER HOUSE, OLD BROAD STREET, 
London, E.C. (Room 23), 
on MONDAY, November 27, 1922, 
at three o’clock precisely, 

Particulars and plans and conditions of sale may be 
obtained of Messrs. Lawrance, Webster, Messer, and 
Nicholls, Solicitors, 14, Old Jewry Chambers, E.C.2: 
Messrs. Robinson & Roods, Surveyors, 37, Bedford 
Row, W.C.1; and of Mr. William Young, Auctioneer, 
4, St. Peter's Street, St. Albans, Herts. 


TENDER. 


GLASGOW CORPORATION TRAMWAYS. 
STEEL RAILS AND FISHPLATES. 


HE CORPORATION OF GLASGOW are pre- 
pared to receive TENDERS for the SUPPLY 
of the undernoted :— 

2,500/3,000 Tons Steel Rails, B.S. Section No. 8. 

500 Tons Fishplates for above. 

1,200 Tons Special Section 5-in. Rail. 

21 Tons Fishplates for above. 

Specifications, Forms of Tender, and Drawings can 
be obtained on application to Mr. James Dalrymple, 
General Manager, 46, Bath Street. Sealed Tenders, 
marked outside ‘“‘TRAMWAYS—TENDER FOR 
STEEL RAILS,”’ must be lodged with the Subscriber 
on or before TUESDAY, 28th NOVEMBER current. 

The lowest or any Tender may not be accepted. 

J. LINDSAY, Town Clerk. 

City Chambers, 14th November, 1922. 


AGENCIES. 


RENCH MERCHANT in the manufacturing 
centre for Boot Laces and other, requires English 
Manufacturer who would give the exclusivity for the 
sale of white iron and black varnished Taglaces, 1/10th 
of m/m. thick, for Lace tagging.—Apply to No. 3,677 
Agence Havas, Lyon, France. 


GENCY for Non-Ferrous Metals desired by Shef- 

field firm; good connection in Iron and Steel 

and Brass Trades.—Box 292, Offices of the Founpry 

TRapE JOURNAL, Bessemer House, 5, Duke Street, 
Adelphi, London, W.C.2. 


MACHINERY. 


yA) H.P. Electric Motor, by Lancashire, 500 volts, 

D.C.; new 1916; with Brookhirst pillar con- 
H. Garpam & Company, Limirep, 
taines. 


FOUNDRY PLANT FOR SALE, 
Hand Moulding Machines, 


TWO “Coventry” Head Ram Machines, by Britannia 
Foundry Company... we +» 
vue Seaes Flypress Type Squeezers, for 13 in. x 13 in. 
FOUR Turnover Machines, by Phillips, for 16 in. x 
14 in, boxe h 


ONE Pridmore Rockover Drop Machine, for 20 in. 

x 14 in. boxes .. he £40 
ONE Darling & Sellars Machine, Turnover Type, for 


3% in. x 24 in. boxes .. -. £30 
TWO Darling & Sellars Machine, Turnover Type, 
for 2 in, x 16 in. boxes... eae 
Furnaces, 
30 in. ALLDAYS Cupola, with lining bricks and Hood £50 
No. 11 GREEN'S upolette, with 480 Volt Electric 
an, etc. .. on Fe 
Blowers and Fans to suit IN STOCK. 
SIX. Morgan “S” Type 600-lb. coke-fired Tilting 
TWO Wright-Morgan “S” Type 300-lb. gasfired Tilting 
TWO Jackman 30-lb. Furnaces, split, open like 
book . +. @ach 


Ladies, 

20-Ton Steel Ladle, Brand New .. on 

4-Ton Steel Ladle, by Stevenson. NEW .. site . £65 

10-cwt. Evans Crane Ladle, not geared pe ow £12 
4 NEW 2-cwt. Shanks .. 

£3 


3 NEW 1-cwt. Shanks .. on 
Carriers, Crucible Tonge, all descriptions in 
toc lease send enquiries. 


5 
ALEX, HAMMOND, Foundry Machinery Merchant, BOXTED, SLOUGH, 


£25 
£12 


